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1.0 INTRODUCTION

On November 24, 2009, WRA, Inc. conducted an assessment of biological resources within
approximately 33 acres (Study Area) proposed for amendment to the Butterfield Boulevard
Extension Project in Morgan Hill, Santa Clara County, California (Figure 1). Originally named the
Sutter Boulevard Extension and Flood Protection Facilities, the project was reviewed in the Final
Environmental Impact Report (FEIR; City of Morgan Hill 1992). Changes to the project in 2005
were covered in the Addendum to the FEIR (City of Morgan Hill 2005). Since the 2005 addendum,
project plans have been modified to incorporate an improved design for the extended Butterfield
Channel and a local detention basin near Monterey Road (Figure 2). The purpose of the
assessment was to gather information necessary to complete a review of biological resources
within new project areas under the California Environmental Quality Act (CEQA) for the City of
Morgan Hill.

The Study Area is composed primarily of developed and agricultural lands located west of Highway
101; the site is accessible via the intersection of Butterfield Boulevard and Tennant Avenue. This
report describes the results of the site visit, which assessed the Study Area for the (1) potential to

support special status species; and (2) presence of other sensitive biological resources protected
by local, state, and federal laws and regulations. If special status species were observed during
the site visit, they were recorded. Specific findings on the habitat suitability or presence of special
status species or sensitive habitats may require that protocol level surveys be conducted. This
report also contains an evaluation of potential impacts to special status species and sensitive
biological resources that may occur as a result of the proposed project and potential mitigation
measures to compensate for those impacts.

A biological resources assessment provides general information on the potential presence of
sensitive species and habitats. The biological assessment is not an official protocol level survey
for listed species that may be required for project approval by local, state, or federal agencies. This
assessment is based on information available at the time of the study and on site conditions that
were observed on the date of the site visit.

2.0 REGULATORY BACKGROUND

The following sections explain the regulatory context of the biological resources assessment,
including applicable laws and regulations that were applied to the field investigations and analysis
of potential project impacts.

2.1 Special .Status Species

Special status species include those plant and wildlife species that have been formally listed, are
proposed as endangered or threatened, or are candidates for such listing under the federal
Endangered Species Act (ESA) or California Endangered Species Act (CESA). These acts afford
protection to both listed and proposed species. In addition, California Department of Fish and
Game (CDFG) Species of Special Concern, which are species that face extirpation in California if
current population and habitat trends continue, U.S. Fish and Wildlife Service (USFWS) Birds of
Conservation Concern, sensitive species included in USFWS Recovery Plans, and CDFG special
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status invertebrates are all considered special status species. Although CDFG Species of Special
Concern generally have no special legal status, they are given special consideration under the
CEQA. In addition to regulations for special status species, most birds in the United States,
including non-status species, are protected by the Migratory Bird Treaty Act of 1918. Under this
legislation, destroying active nests, eggs, and young is illegal. Plant species on California Native
Plant Society (CNPS) Lists 1 and 2 are also considered special status plant sPecies and must be
considered under CEQA. CNPS List 3 plants have little or no protection under CEQA, but are
included in this analysis for completeness.

Critical Habitat

Critical habitat is a term defined and used in the Federal Endangered Species Act as a specific
geographic area that contains features essential for the conservation of a threatened or endangered
species and that may require special management and protection. The FESA requires federal
agencies to consult with the USFWS to conserve listed species on their lands and to ensure that
any activities or projects they fund, authorize, or carry out will not jeopardize the survival of a
threatened or endangered species. In consultation for those species with critical habitat, federal
agencies must also ensure that their activities or projects do not adversely modify critical habitat
to the point that it will no longer aid in the species’ recovery. In many cases, this level of protection
is similar to that already provided to species by the FESA "jeopardy standard ." However, areas that
are currently unoccupied by the species but which are needed for the species’ recovery, are
protected by the prohibition against adverse modification of.critical habitat.

2.2 Sensitive Biological Communities

Sensitive biological communities include habitats that fulfill special functions or have special values,
such as wetlands, streams, and riparian habitat. These habitats are protected under federal
regulations (such as the Clean Water Act), state regulations (such as the Porter-Cologne Act, the
CDFG Streambed Alteration Program, and CEQA), or local ordinances or policies (City or.County
Tree Ordinances, Special Habitat Management Areas, and General Plan Elements).

Waters of the United States

The U.S. Army Corps of Engineers (Corps) regulates "Waters of the United States" under Section
404 of the Clean Water Act. "Waters of the U.S." are defined broadly as waters susceptible to use
in commerce, including interstate waters and wetlands, all other waters (intrastate waterbodies,
including wetlands), and their tributaries (33 CFR 328.3). Potential wetland areas, according to the
three criteria used to delineate wetlands stated in the U.S. Army Corps of Engineers Wetlands
Delineation Manual ("Corps Manual"; Environmental Laboratory 1987) and the Regional
Supplement to the Corps of Engineers Wetland Delineation Manual: Arid West Region ("Arid West
Supplement"; Corps 2008), are identified by the presence of (1) hydrophytic vegetation, (2) hydric
soils, and (3) wetland hydrology. Areas that are inundated for sufficient duration and depth to
exclude growth of hydrophytic vegetation are subject to Section 404 jurisdiction as "other waters"
and are often characterized by an ordinary high water mark (OHWM). Other waters, for example,
generally include lakes, rivers, and streams. The placement of fill material into "Waters of the U.S."
(including wetlands) generally requires an individual or nationwide permit from the Corps under
Section 404 of the Clean Water Act.
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Waters of the State

The term "Waters of the State" is defined by the Porter-Cologne Act as "any surface water or
groundwater, including saline waters, within the boundaries of the state." The Regional Water
Quality Control Board (RWQCB) protects all waters in its regulatory scope, but has special
responsibility for wetlands, riparian areas, and headwaters. These waterbodies have high resource
value, are vulnerable to filling, and are not systematically protected by other programs. RWQCB
jurisdiction includes "isolated" wetlands and waters that may not be regulated by the Corps under
Section 404. "Waters of the State" are regulated by the RWQCB under the State Water Quality
Certification Program which regulates discharges of fill and dredged material under Section 401 of
the Clean Water Act and the Porter-Cologne Water Quality Control Act. Projects that require a
Corps permit, or fall under other federal jurisdiction, and have the potential to impact "Waters of the
State," are required to comply with the terms of the Water Quality Certification determination. If a
proposed project does not require a federal permit, but does involve dredge or fill activities that may
result in a discharge to "Waters of the State," the RWQCB has the option to regulate the dredge
and fill activities under its state authority in the form of Waste Discharge Requirements.

Streams, Lakes, and Riparian Habitat

Streams and lakes, as habitat for fish and wildlife species, are subject to jurisdiction by CDFG
under Sections 1600-1616 of California Fish and Game Code. Alterations to or work within or
adjacent to streambeds or lakes generally require a 1602 Lake and Streambed Alteration
Agreement. The term stream, which includes creeks and rivers, is defined in the California Code
of Regulations (CCR) as follows: "a body of water that flows at least periodically or intermittently
through a bed or channel having banks and supports fish or other aquatic life. This includes
watercourses having a surface or subsurface flow that supports or has supported riparian
vegetation" (14 CCR 1.72). In addition, the term stream can include ephemeral streams, dry
washes, watercourses with subsurface flows, canals, aqueducts, irrigation ditches, and other
means of water conveyance if they support aquatic life, riparian vegetation, or stream-dependent
terrestrial wildlife (CDFG ESD 1994). Riparian is defined as, "on, or pertaining to, the banks of a
stream;" therefore, riparian vegetation is defined as, "vegetation which occurs in and/or adjacent
to a stream and is dependent on, and occurs because of, the stream itself’ (CDFG ESD 1994).
Removal of riparian vegetation also requires a Section 1602 Lake and Streambed Alteration
Agreement from CDFG.

Other Sensitive Biolo.qical Communities

Other sensitive biological communities not discussed above include habitats that fulfill special
functions or have special values. Natural communities considered sensitive are those identified in
local or regional plans, policies, regulations, or by the CDFG. CDFG ranks sensitive communities
as "threatened" or "very threatened" and keeps records of their occurrences in its Natural Diversity
Database. Sensitive plant communities are also identified by CDFG on their List of California
Natural Communities Recognized by the CNDDB. Impacts to sensitive natural communities
identified in local or regional plans, policies, regulations or by the CDFG or USFWS must be
considered and evaluated under CEQA (California Code of Regulations: Title 14, Div. 6, Chap. 3,
Appendix G). Specific habitats may also be identified as sensitive in City or County General Plans
or ordinances.



Relevant Local Policies, Ordinances, Regulations

In 1999, the City of Morgan Hill (City) and the City of Morgan Hill Redevelopment Agency (Agency),
in conjunction with CDFG, developed a citywide Burrowing Owl mitigation plan (Plan) to evaluate
and mitigate impacts to owls that result from City development activities. The Plan regulates City
lands below 600 feet elevation that support any grassland and/or mixed herbaceous vegetation
upon which clearing and/or grading activities subject to CEQA would take place. On all such lands
proposed for development within the City limits, pre-construction owl surveys will be required
following the protocol outlined in the Plan. The Plan also includes limitations on weed abatement
and ground squirrel control measures on City lands, as well as a goal to conserve and maintain
1,000 acre-points of occupied Burrowing Owl habitat in or near Morgan Hill (City of Morgan Hill
2003).

3.0 METHODS

On November 24, 2009, the Study Area was traversed on foot to determine (1) plant communities
present within the Study Area, (2) if existing conditions provided suitable habitat for any special
status plant or wildlife species, and (3) if sensitive habitats are present. All plant and wildlife
species encountered were recorded and are summarized in Appendix A.

3.1 Biological Communities

Prior to the site visit, the Soil Survey of the Eastern Santa Clam Area, California [U.S. Department
of Agriculture (USDA) 2007], the Final Environmental Impact Report (FEIR; City of Morgan Hill
1992), and the Addendum to the FEIR (City of Morgan Hill 2005) were examined to determine if any
unique soil types that could support sensitive plant communities and/or aquatic features were
present in the Study Area. Biological communities present in the Study Area were classified based
on existing plant community descriptions described in the Preliminary Descriptions of the Terrestrial
Natural Communities of California (Holland 1986). However, in some cases it is necessary to
identify variants of community types or to describe non-vegetated areas that are not described in
the literature. Biological communities were classified as sensitive or non-sensitive as defined by
CEQA and other applicable laws and regulations.

3.1.1 Non-sensitive Biological Communities

Non-sensitive biological communities are those communities that are not afforded special protection
under CEQA, and other state, federal, and local laws, regulations and ordinances. These
communities may, however, provide suitable habitat for some special status plant or wildlife species
and are identified or described in Section 4.1.1 below.

3.1.2 Sensitive Biological Communities

Sensitive biological communities are defined as those communities that are given special protection
under CEQA and other applicable federal, state, and local laws, regulations and ordinances.
Applicable laws and ordinances are discussed above in Section 2.0. Special methods used to
identify sensitive biological communities are discussed below.
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Wetlands and Waters

The Study Area was surveyed to determine if any wetlands and waters potentially subject to
jurisdiction by the Corps, RWQCB, or CDFG were present. The assessment was based primarily
on the presence of wetland plant indicators, but may also include any observed indicators of
wetland hydrology orwetland soils. Any potential wetland areas were identified as areas dominated
by plant species with a wetland indicator status1 of OBL, FACW, or FAC as given on the U.S. Fish
and Wildlife Service List of Plant Species that Occur in Wetlands (Reed 1988). Evidence of wetland
hydrology can include direct evidence (primary indicators), such as visible inundation or saturation,
surface sediment deposits, algal mats and drift lines, or indirect indicators (secondary indicators),
such as oxidized root channels. Some indicators of wetland soils include dark colored soils, soils
with a sulfidic odor, and soils that contain redoximorphic features as defined by the Corps Manual
(Environmental Laboratory, 1987) and Field Indicators of Hydric Soils in the United States (NRCS,
2002).

The preliminary waters assessment was based primarily on the presence of unvegetated, ponded
areas or flowing water, or evidence indicating their presence such as a high water mark or a defined
drainage course. Additional wetlands and waters data were recorded and described in a separate
delineation report which is intended for submission to the Corps.

Other Sensitive Biolo.qica Communities

The Study Area was evaluated for the presence of other sensitive biological communities, including
riparian areas, and sensitive plant communities recognized by CDFG. If present in the Study Area,
these sensitive biological communities were mapped and are described in Section 4.1.2 below.

3.2 Special Status Species

3.2.1 Literature Review

Potential occurrence of special status species in the Study Area was evaluated by first determining
which special status species occur in the vicinity of the Study Area through a literature and
database search. Database searches for known occurrences of special status species focused on
the Mt. Madonna 7.5 minute USGS quadrangle and the eight surrounding USGS quadrangles. The
following sources were reviewed to determine which special status plant and wildlife species have
been documented to occur in the vicinity of the Study Area:

California Natural Diversity Database records (CNDDB) (CDFG 2009)
USFWS quadrangle species lists (USFWS 2009)
CNPS Electronic Inventory records (CNPS 2009)
CDFG publication "California’s Wildlife, Volumes I-II1" (Zeiner et al. 1990)
CDFG publication "Amphibians and Reptile Species of Special Concern in
California" (Jennings 1994)
A Field Guide to Western Reptiles and Amphibians (Stebbins, R.C. 2003)
National Marine Fisheries Service Distribution Maps for California Salmonid Species
(2009)

10BL = Obligate, always found in wetlands (> 99% frequency of occurrence); FACW =
Facultative wetland, usually found in wetlands (67-99% frequency of occurrence); FAC = Facultative,
equal occurrence in wetland or non-wetlands (34-66% frequency of occurrence).



3.2.2 Site Assessment

A site visit was made to the Study Area to search for suitable habitats for species identified in the
literature review as occurring in the vicinity. The potential for each special status species to occur
in the Study Area was.then evaluated according to the following criteria:

1 ) No Potential. Habitat on and adjacent to the site is clearly unsuitable for the species
requirements (foraging, breeding, cover, substrate, elevation, hydrology, plant
community, site history, disturbance regime).

2) ~. Few of the habitat components meeting the species requirements are
present, and/or the majority of habitat on and adjacent to the site is unsuitable or of
very poor quality. The species is not likely to be found on the site.

3) Moderate Potential. Some of the habitat components meeting the species
requirements are present, and/or only some of the habitat on or adjacent to the site is
unsuitable. The species has a moderate probability of being found on the site.

4) Hi.qh Potential. All of the habitat components meeting the species requirements are
present and/or most of the habitat on or adjacent to the site is highly suitable. The
species has a high probability of being found on the site.

5) Present. Species is observed on the site or has been recorded (i.e. CNDDB, other
reports) on the site recently.

The site assessment is intended to identify the presence or absence of suitable habitat for each
special status species known to occur in the vicinitY in order to determine its potential to occur in
the Study Area. The site visit does not constitute a protocol-level survey and is not intended to
determine the actual presence or absence of a species; however, if a special status species is
observed during the site visit, its presence was recorded and discussed. Appendix B presents the
evaluation of potential for occurrence of each special status plant and wildlife species known to
occur in the vicinity of the Study Area with their habitat requirements, potential for occurrence, and
rationale for the classification based on criteria listed above. Recommendations for further surveys
are made in Section 5.0 below for species with a moderate or high potential to occur in the Study
Area.

4.0 RESULTS

The Study Area is located in southern Morgan Hill surrounded by urban development and
agricultural fields. On-site habitat has been significantly altered from its native state. The majority
of the site is composed of fallow fields characterized by ruderal herbaceous grassland vegetation,
including mustard (Brassica rapa), ripgut brome (Bromus diandrus), yellow star thistle (Centaurea
solstitialis), and Italian thistle (Carduus pycnocephalus). Several walnut trees are present within
the ruderal grassland, and landscape trees and shrubs occur along developed portions of the Study
Area. A large portion of the site is composed of cultivated agricultural land, in which row crops were
being cultivated at the time of the site visit. In addition, West Little Llagas Creek runs through the
southern portion of the Study Area and supports a small area of coast live oak riparian habitat south
of the Watsonville Road/Monterey Road intersection (Figure 3). Elevations of the Study Area range
from 310 to 325 feet. The following sections present the results and discussion of the biological
resources assessment within the Study Area.





4.1 Biological Communities

Table 1 summarizes the area of each biological community type observed in the Study Area. Non-
sensitive biological communities in the Study Area include developed land, ruderal herbaceous
grassland, and cultivated agricultural land. Two sensitive biological communities are found in the
Study Area: riparian and other waters. Descriptions for each biological community are contained
in the following sections.

Table 1. Biological Communities within the Study Area.

Community Type

Developed land

Ruderal herbaceous grassland

Cultivated agricultural land

Landscaped roadside

Coast live oak riparian ¯

Intermittent stream

Open

Culverted

Drainage ditch

Open

Culverted

Combine riparian/intermittent stream habitat

Total Study Area Size

Area

5.03 acres

14.65 acres

11.91 acres

0.63 acre

0.17 acre

0.14 acre (726 linear feet)

0.04 acre (139 linear feet)

0.13 acre (1,670 linear feet)

0.01 acre (85 linear feet)

0.06 acre

32.77 acres

4.1.1 Non-sensitive biological communities

Developed land

Although not described in the literature, developed land includes areas where commercial,
industrial, or recreational development is present. These areas generally include buildings, parking
lots, streets, and vacant lots. Within the Study Area, approximately 5.03 acres of developed lands
are present including several areas of commercial and industrial development, parking lots, and
streets. Vegetation in these areas is predominantly landscaped, with species such as silver acacia
(Acacia decurrens) and Monterey pine (Pinus radiata). Wildlife species observed in developed land
within the Study Area include Western Scrub Jay (Aphelocoma californica) and Northern
Mockingbird (Mimus polyglottos).

Landscaped Roadside

Although not described in the literature, landscaped roadsides within the Study Area consist of
planted ornamental trees and herbaceous, occasionally ruderal, understory. This community
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occurs along the southern edge of Watsonville Road. Dominant trees include silver acacia and
olive (Olea europaea). Approximately 0.63 acre of landscaped roadside occurs within the Study
Area.

Ruderal herbaceous qrassland

Although not described in the literature, ruderal herbaceous grassland includes areas that have
been partially developed or have been used in the past for agriculture. However, these areas are
not currently used for agricultural activities, and have been allowed to revert to a semi-natural
condition. Approximately 14.65 acres of this habitat are present in the Study Area, consisting of
recently disced fields. Based on soil conditions, vegetation composition, and discussions with the
property owner and the City of Morgan Hill, discing has occurred historically on the site for
agricultural purposes. Plant species observed in ruderal herbaceous grassland in the Study Area
include fiddleneck (Amsinckia menziesiO, ripgut brome, Italian thistle, yellow star thistle, field
mustard and black mustard (Brassica nigra). Wildlife species observed in this community in the
Study Area include Western Meadowlark (Sturnella neglecta) and White-crowned Sparrow
( Zonotrichia leucophrys).

Cultivated a.qricultural land

Cultivated agricultural land within the Study Area includes all lands currently being used to cultivate
row crops such as tomato, corn, and flowers. Approximately 11.91 acres of this habitat are present
in the Study Area. Row crops provide limited cover for wildlife species, and soil discing greatly
reduces the habitat value for burrowing mammals and associated birds and reptiles. No wildlife
species were observed within cultivated agricultural land during the site visit.

4.1.2 Sensitive Biological Communities

Two sensitive biological communities were observed within the Study Area: central coast live oak
riparian forest and other waters. Riparian habitat was predominantly located along a small section
of the West Little Llagas Creek channel in the southwestern Study Area, and other waters were
observed throughout the site. These habitats are described in more detail below.

Central Coast Live Oak Riparian Forest

Central coast live oak riparian forest (Holland, 1986) is present south of the Watsonville
Road/Monterey Road intersection. Dominated by coast live oak (Quercus agrifolia), this community
has an understory of non-native annual grasses and both native and non-native shrubs. It is
usually found on drier, outer floodplains along perennial streams. Approximately 0.17 acre of coast
live oak riparian habitat was observed within the Study Area. This habitat supports additional
species, such as olive, and flatsedge (Cyperus eragrostis). Several White-crowned Sparrows and
nests of San Francisco Dusky-footed Woodrat (Neotoma fuscipes annectens) were observed within
the riparian forest community.

Aquatic Features

Intermittent Stream

Approximately 726 linear feet (0.14 acre) of intermittent stream were observed in the Study Area..
An additional 139 linear feet of intermittent stream are culverted under Monterey and Watsonville
Boulevards. West Little Llagas Creek flows through the southern portions of the Study Area and
is a blue-line stream which was dry at the time of the site visit. Ruderal vegetation dominated a
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majority of the creek bed within the Study Area, composed predominantly of curly dock (Rumex
crispus) and non-native grasses. A small area of riparian habitat occurs in association with the
creek near the Watsonville Road/Monterey Road intersection. Although the creek is not considered
suitable habitat for most special status wildlife species found in the region, it connects
approximately three miles downstream to Llagas Creek, which has been designated critical habitat
for South/Central California Steelhead. No wildlife species were observed within West Little Llagas
Creek during the site visit.

Drainage Ditches

Approximately 1,670 linear feet (0.13 acre) of drainage ditches were observed bordering an
agricultural field and along the southern side of Watsonville Road. An additional 85 linear feet of
culverted ditch runs under Seymour Road. Vegetation along drainage ditches within the Study Area
included California grape (Vitis californica), and redstem filaree (Erodium cicutarium), and non-
native grasses.

4.2 Special Status Species

4.2.1 Plants

Based upon a review of the resources and databases given in Section 3.2.1,36 special status plant
species have been documented in the vicinity of the Study Area. Appendix B summarizes the
potential for occurrence for each special status plant species occurring in the vicinity of the Study
Area. All special status plant species documented to occur in the vicinity of the Study Area are
unlikely or have no potential to ~ccur; the Study Area does not have the potential to support any
of these species due to the dominance of active agricultural areas, developed land, and ruderal
habitat. Special status plant species were not observed in the Study Area during the assessment
site visit.

4.2.2 Wildlife

Thirty-one special status species of wildlife have been recorded in the vicinity of the Study Area.
Appendix B summarizes the potential for each of these species to occur in the Study Area. Two
special status wildlife species were observed in the Study Area during the site assessment. Five
special status wildlife species have a moderate or high potential to occur in the Study Area. Special
status wildlife species that were observed, or have a moderate or high potential to occur in the
Study Area are discussed below.

Pallid Bat (Antrozous pallidus), CDFG Species of Special Concern, WBWG High Priority.
Pallid Bat is found in a variety of low elevation habitats throughout California. It selects a variety
of day roosts including rock outcrops, mines, caves, hollow trees, buildings, and bridges. Night
roosts are usually found under bridges, but also in caves, mines, and buildings. Pallid Bats are
sensitive to roost disturbance. Unlike most bats, Pallid Bat primarily feeds on large ground-dwelling
arthropods, and many prey are taken on the ground (Zeiner, et al. 1990). Livestock structures near
Fisher Avenue may provide marginal roost habitat for this species. The large oak east of Monterey
Road does not provide suitable roost cavities for this species. Only one tree with visible cavities
was present in the Study Area, though cavities were shallow and no whitewash was observed;
therefore, there is a moderate potential for this species to occur within the Study Area.

Yuma Myotis (Myotis yumanensis), WBWG Low Priority. Yuma Myotis is found throughout most
of California at lower elevations in a wide variety of habitats. Day roosts are found in buildings,
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trees, mines, caves, bridges, and rock crevices. Night roosts are usually associated with buildings,
bridges or other man-made structures (Philpott 1996). Several livestock structures near Fisher
Avenue may provide marginal roost habitat for this species. Only one tree with visible cavities was
present in the Study Area, though cavities were shallow and no whitewash was observed ;.therefore,
there is a moderate potential for this species to occur within the Study Area.

San Francisco Dusky-footed Woodrat (Neotoma fuscipes annectens), CDFG Species of
Special Concern. This subspecies occurs in brushy habitat in chaparral and foothills of woodlands
around San Francisco Bay and the adjacent range (Hafner et al. 1998). Woodrats often occupy
habitats with both woodland and scrub components which provide cover and food sources, such
as live oak, coffeeberry, blackberry, gooseberry, poison oak, and honeysuckle (Linsdale and Tevis
1951 ). Nests are typically over three feet in diameter and are constructed out of piled sticks, leaves
and grasses. Several Dusky-footed Woodrat nests were observed on-site in the live oak riparian
habitat south of the Watsonville Road/Monterey Road intersection.

White-tailed Kite (Elanus leucurus), CDFG Fully Protected Species. Kites occur in low
elevation grassland, agricultural, wetland, oak woodland, and savannah habitats. Riparian zones
adjacent to open areas are also used. Vegetative structure and prey availability seem to be more
important than specific associations with plant species or vegetative communities. Lightly grazed
or ungrazed fields generally support large prey populations and are often preferred to other
habitats. Kites primarily feed on small mammals, although, birds, reptiles, amphibians, and insects
are also taken. Nest trees range from single isolated trees to trees within large contiguous forests.
Preferred nest trees are extremely variable, ranging from small shrubs (less than 10 feet. tall), to
large trees (greater than 150 feet tall). (Dunk 1995). Fallow agricultural fields, orchards, and
riparian habitat on-site may provide high quality foraging and nesting habitat for this species. Small
mammal burrows and observations of other raptor species foraging in the Study Area indicate prey
availability for White-tailed Kite. Also, riparian habitat and isolated walnut and oak trees and shrubs
may provide high quality nesting habitat; therefore, there is a high potential for this species to occur
within the Study Area.

Golden Eagle (Aquila chrysaetos), CDFG Fully Protected Species, CDFG Species of Special
Concern. Golden Eagle is found in open and semi-open areas from sea level to 3600 m elevation,
in habitats including tundra, shrublands, grasslands, mixed woodlands, and coniferous forests.
Golden Eagle is usually found in mountainous areas, but it also nests in wetland, riparian and
estuarine habitats (Kochert et al., 2002). This large raptor typically nests in large isolated trees or
cliffs. Golden Eagle forages over large areas, feeding primarily on ground squirrels, rabbits, large
birds, and carrion. No suitable nesting habitat was observed within the Project alignment, though
marginal quality foraging habitat is present. An individual of this species was observed flying over
the Study Area several times during the site visit.

Burrowing Owl (Athene cunicularia)~CDFG Species of Special Concern; USFWS Bird of
Conservation Concern. Burrowing Owl typically favors fiat, open grassland or gentle slopes and
sparse shrub land ecosystems. These owls prefer annual or perennial grasslands, typically with
sparse or nonexistent tree or shrub canopies; however, they also colonize debris piles and old
pipes. In California, burrowing owls are found in close association with California ground squirrels.
Burrowing Owl exhibits high site fidelity and usually use the abandoned burrows of ground squirrels
for shelter and nesting. Ground squirrel burrows have been observed during previous site visits
(City of Morgan Hill 2005); however, no ground squirrel burrows, Burrowing Owls, or signs of
Burrowing Owls were observed during the November 24, 2009 site visit. Potential habitat on-site
includes untilled, open fallow fields with low-growing vegetation. Potential habitat in the Study Area
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is limited, and the vegetation consists of low to moderately high, non-native, ruderal grassland
species; therefore, there is a moderate potential for this species to occur within the Study Area.

Steelhead - South/Central California Coast ESU (Oncorhynchus mykiss irideus), Federal
Threatened. The South/Central California Coast ESU includes all naturally spawned populations
of steelhead (and their progeny) in California streams from the Pajaro River south to, but not
including, the Santa Maria River. Steelhead typically migrate to marine waters after spending two
years in fresh water, though they may stay up to seven. They then reside in marine waters for two
or three years prior to returning to their natal stream to spawn as four-or five-year-olds. Steelhead
adults typically spawn between December and June. In California, females typically spawn two
times before they die. Preferred spawning habitat for steelhead is in perennial streams with cool
to cold water temperatures, high dissolved oxygen levels and fast flowing water. Abundant riffle
areas (shallow areas with gravel or cobble substrate) for spawning and deeper pools with sufficient
riparian cover for rearing are necessary for successful breeding. West Little Llagas Creek does not
provide suitable spawning habitat for this species, and riparian habitat within the Study Area is
limited to the section of creek south of the Watsonville Road/Monterey Road intersection.
However, West Little Llagas Creek is a tributary to Llagas Creek, which is designated critical habitat
for steelhead. West Little Llagas Creek also passes through several culverts within the Study Area,
though no impenetrable barriers to fish passage were observed on-site. Steelhead may
occasionally utilize the low quality habitat in West Little Llagas Creek during the wet season;
therefore, there is a moderate potential for this species to occur within the Study Area.

Other federally listed species that are documented to occur within the vicinity of the Study Area, but
are unlikely to occur include: San Joaquin Kit Fox, California Tiger Salamander, and California Red-
legged Frog. These species are discussed below.

San Joaquin Kit Fox (Vulpes macrotis mutica), Federal Endangered S~ecies, State
Threatened Species. San Joaquin Kit Fox is a small, slim canid with large ears and bushy tail,
buffy- or tan-colored in summer, silver-gray in winter. This species is found in the San Joaquin
Valley and in surrounding foothills, from Alameda County east to Stanislaus County. It occurs in
mainly fiat grasslands, scrublands, oak savannahs, alkali meadows, and agricultural areas, with
loose-textured soils suitable for constructing dens. Kit fox prey consists primarily of rabbits and
small rodents. The Study Area is surrounded by urban and agricultural development, and any open,
untilled habitat on-site is fragmented and disturbed. It is also outside the known range for this
species. Although an occurrence of two kit foxes near the town of Coyote was documented in
1992, Hwy 101 acts as a significant barrier to foxes from the east. No large mammal burrows or
soils suitable for this species were observed on-site; therefore, there is a low potential for this
species to occur within the Study Area.

California Tiger Salamander (Ambystoma californiense), Federal Threatened Species, State
Candidate Endangered Species. California Tiger Salamander (CTS) is restricted to grasslands
and low-elevation foothill regions in California (generally under 1500 feet) where it uses seasonal
aquatic habitats for breeding. The salamanders breed in natural ephemeral pools, or ponds that
mimic ephemeral pools (stock ponds that go dry), and occupy substantial areas surrounding the
breeding pool as adults. CTS spend most of their time in the grasslands surrounding breeding
pools. They survive hot, dry summers by estivating (going through a dormant period) in refugia
(such as burrows created by ground squirrels and other mammals and deep cracks or holes in the
ground) where the soil atmosphere remains near the water saturation point. During wet periods,
the salamanders may emerge from refugia and feed in the surrounding grasslands.
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Aquatic habitat within the Study Area includes West Little Llagas Creek, an intermittent drainage
that forms a narrow, defined channel through the Study Area. Although the creek dries up annually,
it is considered unsuitable because it does not appear to form pools, and it lacks barriers to
predatory fish species that may enter the Study Area from Llagas Creek. As indicated by the
channel topography and vegetation observed during the site visit, water likely moves through the
creek in a rapid and ephemeral manner that is not considered suitable for CTS. In addition, a
detention basin occurs along the Study Area’s northern border and provides ephemeral aquatic
habitat. This detention basin is designed to dewater through a gravity outlet within 48 hours;
ponding of no longer than a two week period may occur during major storm events. CTS require
a greater period of inundation to reproduce.

Though the Study Area does not contain breeding habitat, the upland habitat surrounding the creek
is composed of cultivated agricultural land and ruderal herbaceous grassland that may provide
limited areas of marginal upland habitat for this species. Upland habitat within the Study Area may
be used by CTS as estivation and/or dispersal habitat if it occurs within the typical dispersal
distance (0.7 mile) of aquatic breeding habitat (USFWS 2005). No known or potential breeding
sites occur within 0.7 miles of the Study Area; therefore, it is unlikely that CTS occupy upland
habitat on-site. One historic occurrence was documented within one mile of the Study Area, and
several more recent occurrences were documented within three miles (CDFG 2009). Due to the
lack of suitable breeding habitat within dispersal distance of the Study Area, there is a low potential
for this species to occur on-site.

California Red-legged Frog (Rana draytoni~, Federal Threatened Species, CDFG Species of
Special Concern. The California Red-legged Frog is dependent on suitable aquatic, estivation,
and upland habitat. During periods of wet weather, starting with the first rainfall in late fall, red-
legged frogs disperse away from their estivation sites to seek suitable breeding habitat. Aquatic
and breeding habitat are characterized by dense, shrubby, riparian vegetation and deep, still or
slow-moving water. Breeding occurs between late November and late April. California Red-legged
Frog estivates (period of inactivity) during the dry months in small mammal burrows, moist leaf litter,
incised stream channels, and large cracks in the bottom of dried ponds. West Little Llagas Creek
is the only potential aquatic habitat within the Study Area. The creek is an intermittent drainage that
does not form pools or support aquatic vegetation suitable for this species. Though Red-legged
Frog could feasibly use on-site aquatic habitat for dispersal between foraging and breeding
habitats, the Study Area lacks breeding habitat and only provides low quality foraging habitat. In
addition, the nearest documented occurrence of this species is approximately two miles away,
which is beyond this frog’s typical dispersal distance; therefore, there is a low potential for this
species to occur within the Study Area.

Most of the wildlife observed in the Study Area are commonly found species, and many are adapted
to occupying disturbed or urban areas. Two special status wildlife species were observed.

5.0 POTENTIAL IMPACTS AND MITIGATION

Two sensitive biological communities were identified within the Study Area. No special status plant
species have potential to occur within the Study Area, Seven special status wildlife species have
a moderate or high potential to occur within the Study Area. The following sections present
recommendations for future studies and/or measures to avoid or reduce impacts to these species
and sensitive habitats.
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The proposed project involves the construction of a new road and a drainage channel that empties
into a detention basin (Figure 4). Most of the Study Area is comprised of ruderal herbaceous
grassland and cultivated agricultural land, which are not considered sensitive habitats under CEQA.
In addition, the habitats observed on-site are considered unsuitable for local special status plant
species. No impacts to special status plant species are anticipated as a result of the proposed
project. Potentially significant impacts as a result of the project and their associated mitigation
measures are discussed below.

5.1 Sensitive Biological Communities

Most of the Study Area is comprised of ruderal, agricultural and developed areas which are not
sensitive biological communities. However, the Study Area does contain 0.23 acres of riparian
habitat and 2,396 linear feet of intermittent stream and roadside drainage ditches. A jurisdictional
wetland delineation has been conducted in the Study Area and has been recommended for
submittal to the Corps for verification. Sensitive biological communities potentially impacted by
project activities are described below.

5.1.1 Riparian Habitat

5.1.1.1 Impacts

The conversion of 0.1 acre of riparian habitat to developed land is a potentially significant impact
under CEQA. The on-site riparian habitat may fall under the jurisdiction of the California
Department of Fish and Game (CDFG) under the 1600 program.

5.1.1.2 Mitigation Measure

Approximately 0.10 acre of riparian habitat within the Study Area shall be replaced at a
replacement-to-loss ratio of 3:1 (three acres of riparian habitat created for each acre disturbed).
Mitigation would occur either through the purchase of mitigation credits from a local riparian
mitigation bank or pursuant to a site-specific mitigation plan. At a minimum, this plan shall identify
mitigation areas, a planting plan, and success criteria, along with remedial measures to
compensate for lack of success.

Site-specific mitigation opportunities for riparian impacts include planting portions of West Little
Llagas Creek and unlined sections of the extended Butterfield Channel. Riparian mitigation could
also occur in the section of West Little Llagas Creek proposed for daylighting as part of project
activities. Appropriate tree species for planting in these areas include coast live oak, big-leaf maple
(Acer macrophyllum), valley oak (Quercus Iobata), cottonwood (Populus fremontii ssp. fremontii),
and various species of willow (Salix spp.).

As aforementioned, a Riparian Mitigation and Monitoring Plan shall specify the use of locally native,
riparian plant species, quantities for planting, irrigation and maintenance requirements,
performance criteria, and annual monitoring methods for a five-year monitoring period. Use of
locally native plant species is important to maintain or improve the existing habitat structure and
genetic integrity of restoration and mitigation areas.

Impacts to riparian habitat would require a Section 1602 Stf’eambed Alteration Agreement from
CDFG. Mitigation of impacts required by CDFG may include planting riparian species in suitable
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habitat along West Little Llagas Creek and along the extended Butterfield Channel. Alternatively,
mitigation requirements may be satisfied through the purchase of mitigation bank credits.

5.1.2 Other Waters: Intermittent Stream and Drainage Ditches

5.1.2.1 Impacts

Approximately 2,620 linear feet of other waters, including an intermittent stream and drainage
ditches, occur within the Study Area. The proposed project would convert 263 linear feet of
intermittent stream and 728 linear feet of drainage ditches to developed land, which constitutes a
potentially significant impact under CEQA. The waterways on-site are potentially within the
jurisdiction of the Corps under Section 404 of the Clean Water Act and RWQCB under the Porter
Cologne Act and Section 401 of the Clean Water Act.

5.1.2.2 Miti.qation Measure

Prior to initiating creek and drainage ditch modifications, the City shall apply for and be issued a
Section 404 permit from the USACE, Section 401 certification from the Regional Water Quality
Control Board, and Streambed Alteration Agreement from the CDFG. The City and contractors
shall comply with the conditions of these regulatory permits.

The Section 404 permit would require an alternatives analysis to determine if other, less
environmentally damaging project alternatives are viable. A mitigation and monitoring plan would
also be required for this permit to ensure environmental impacts are mitigated and the sensitive
habitats are returned to a natural state after the project is complete. This mitigation and monitoring
plan should satisfy the Section 401 and Section 1602 permit mitigation requirements as well. The
Section 401 and Section 1602 permits also require a certified CEQA document prior to issuance.

Site-specific mitigation opportunities for stream and drainage ditch impacts within the Butterfield
Project area include the following:

Restoring portions of West Little Llagas occurring within the Project Area to natural
conditions;
Creating stream habitat (contouring, planting) within unlined sections of the proposed
Butterfield Channel extension;
Restoring the portion of West Little Llagas Creek-currently culverted beneath Watsonville
Road-proposed for day-lighting;
Creation of a drainage along the southern edge of the re-aligned Watsonville Road.

5.2 Special Status Plant Species

Of the 36 special status plant species known to occur in the vicinity of the Study Area, none have
the potential to occur in the Study Area. Most of the species found in the review of background
literature occur in high quality vernal pool habitat with low plant cover, or on special soil types such
as serpentine often found in the foothills east of the Study Area. The agricultural, ruderal, and
developed areas within the Study Area are highly disturbed or dominated by weedy species, and
are therefore unlikely to support most of the special status plant species found in the literature
review.
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5.2.1 Impacts

The Study Area is unlikely to support any special status plant species; therefore, no impacts to
special status plants are anticipated.

5.2.2 Mitigation Measure

No additional surveys or mitigation measures are recommended to address sensitive plant issues
within the Study Area.

5.3 Special Status Wildlife Species

Of the 31 special status wildlife species known to occur in the vicinity of the Study Area, seven were
determined to have the potential to occur in the Study Area. Most of the species found in the
review of background literature occur in habitats not found in the Study Area. Habitat suitability for
grassland-associated species in the Study Area is reduced due to regular discing of large portions
of the site, as well as the adjacent development. In addition, aquatic habitat on-site is intermittent,
disturbed, and considered unsuitable for use as breeding habitat by special status reptiles,
amphibians, and fish species found in the region. Special status wildlife species on-site may fall
under the jurisdiction of USFWS under the Endangered Species Act and Migratory Bird Treaty Act,
and/or the CDFG under the California Endangered Species Act and California Environmental
Quality Act.

5.3.1 Pallid Bat and Yuma Myotis

5.3.1.1 Impacts

Two special status bat species have the potential to occur in the Study Area: Pallid Bat and Yuma
Myotis. Only one large, mature tree with substantial cavities was observed within the Project
alignment, and this tree may be inhabited by bats during the breeding and hibernation seasons
(November through mid-August). In addition, bats may inhabit structures near Fisher Avenue that
would be removed during Project construction. Removal of occupied trees and structures may
impact one or both of these species.

5.3.1.2 Miti,qation Measure

If tree and building removal is undertaken in late August through October,".no additional measures
are required.

For tree or building removal from November through mid-August, pre-construction surveys of trees
within the Project Area and structures proposed for removal will be conducted by a qualified wildlife
biologist. Surveys will occur no more than 30 days prior to the initiation of demolition or tree
removal..The wildlife biologist will examine trees and structures for urine staining and fecal pellets.
If signs of the presence of bats are detected, the wildlife biologist will determine whether the bats
are presently occupying the tree or buildings and whether the colony is breeding. The wildlife
biologist will then work with the contractor to exclude the colony from the trees at an appropriate
time when the bats are not engaged in breeding or hibernation activities.
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5.3.2 San Francisco Dusky-footed Woodrat

5.3.2.1 Impacts

Several San Francisco Dusky-footed Woodrat nests were observed within the Project footprint. The
nests were found along West Little Llagas Creek at the edge of riparian woodland habitat.
Conversion of riparian habitat into developed land would potentially impact active woodrat nests
and reduce woodrat nesting habitat.

5.3.2.2 Mitigation Measure

A qualified biologist shall conduct a pre-construction survey to determine if active woodrat nests
occur within a 10-foot buffer of areas to be cleared of vegetation. Pre-construction surveys will.be
conducted not more than 30 days prior to the period of disturbance. If woodrat nests are
determined to be occupied, each woodrat shall be relocated to suitable habitat in consultations with
CDFG. If young are found within the nest, the nest material should be replaced until young have
been weaned (up to six weeks from birth), at which point the nest should be dismantled and
relocated.

5.3.3 Raptors and Common Avian Species

5.3.3.1 Impacts

This assessment determined that two raptor species may use the Study Area for breeding and
foraging: Golden Eagle and White-tailed Kite. These species may forage in the ruderal and
agricultural fields on-site, and the kite may find nesting habitat in trees and shrubs throughout the
Study Area. Removal of trees, shrubs, cultivated agricultural land and ruderal herbaceous
grassland within the Study Area may reduce nesting and foraging habitat for special status raptors
as well as common avian species.

5.3.3.2 Mitigation Measure

It is recommended that pre-construction breeding bird surveys be conducted within 14 days of
ground disturbance to avoid disturbance to active nests, eggs, and/or young of ground-nesting
birds. It is also recommended that any trees and shrubs in or adjacent to the Study Area that are
proposed for removal and that could be used as avian nesting sites be removed during the non-
breeding season (September 1 through February 1). Surveys can be used to detect the nests of
Golden Eagle and White-tailed Kite as well as non-special status birds such as Red-tailed Hawk
and Northern Mockingbird, which are protected under the Migratory Bird Treaty Act. An exclusion
zone should be established around any active nests of any avian species found in the Plan Area
until a qualified biologist has determined that all young have fledged. Suggested buffer zone
distances differ depending on species, location, and placement of nest.

5.3.4 Burrowing Owl

5.3.4.1 Impacts

Burrowing Owl may forage in open fields and nest in small mammal burrows within the Study Area.
Therefore, the development of existing agricultural land and ruderal herbaceous grassland would
potentially affect Burrowing Owl individuals and habitat within the Study Area.
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5.3.4.2 Mitiqation Measure

Project construction should conform to the requirements described in the Citywide Burrowing Owl
Habitat Mitigation Plan (Plan) for the City of Morgan Hill (2003). Requirements include, but are not
limited to, a pre-construction survey by a qualified biologist to determine the presence or absence
of Burrowing Owl habitat within the Study Area. The pre-construction survey must be conducted
within 30 days of ground disturbance within any potential owl habitat. If burrows are observed, a
qualified biologist must conduct four surveys on different dates to census the owl population on-site.
Locations of active burrows would be mapped, and Burrowing Owls inhabiting these burrows should
be evicted within seven days of ground disturbance according to protocol described in the Plan.
Eviction shall only take place during the non-breeding season (September I through January 31 ),
and a written report of survey and eviction results would be submitted to the Department of
Planning. If no burrows are observed on-site, or if owls are absent during all four census surveys,
a written report describing survey results shall be submitted to the City Of Morgan Hill Department
of Planning, and ground-breaking activities may commence no more than 30 days after the
completion of Burrowing Owl surveys.

5.3.5 South/Central California Coast Steelhead

5.3.5.1 Impacts

The South/Central California Coast Steelhead is the only special status fish species with potential
to occur within the Study Area. Though no steelhead spawning habitat is present, Project activities
may impact individuals that occasionally move up West Little Llagas Creek from critical habitat in
Llagas Creek.

5.3.5.2 Mitiqation Measure

If in-channel work will occur, National Marine Fisheries Service (NMFS) should be consulted
informally to determine the appropriate impact avoidance, minimization, and mitigation measures
for the proposed Project. NMFS may require Project activities to be confined to a work window
between June 15 and October 15, outside the steelhead spawning season; however, if this is not
feasible, block nets and implementation of best management practices would likely be required for
work in a live stream. Work in a stream channel would also need to be included in the 1602 Lake
and Streambed Alteration Agreement with CDFG.

If Project activities are conducted only outside the creek channel, potential impacts to steelhead
may be avoided with the implementation of best management practices, such as incorporating
erosion control and sediment detention devices (e.g. well-anchored sandbag cofferdams, straw
bales, or silt fences) into Project designs.
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APPENDIX A

LIST OF OBSERVED PLANT AND ANIMAL SPECIES



Appendix A. List of species observed during site visits conducted on November 24, 2009 at the Butterfield
Boulevard Extension in Morgan Hill, California.

Scientific name             I Common name              I Status/Ori~lin

Agelaius phoeniceus

Aphelocoma californica

Aquila chrysaetos

Buteo jamaicensis

Cathartes aura

Charadrius vociferus

Corvus brachyrhynchos

Mimus polyglottos

Neotoma fuscipes annectens

Pseudacris regilla

Sturnella neglecta

Zenaida macroura

Zonotrichia leucophrys

Acacia melanoxylon blackwood acacia

Amsinckia menziesii small flowered fiddleneck

Baccharis pilularis coyote brush

Brassica nigra black mustard

Brassica rapa field mustard

Bromus diandrus ripgut brome

Calamagrostis sp. reedgrass

Carduus pycnocephalus Italian thistle

Centaurea solstitialis yellow star thistle

Chenopodia album lambs quarters

Cirsium vulgare bull thistle

Conyza bonariensis horseweed

Cynodon dactylon bermuda grass

Cyperus eragrostis flatsedge

Red-winged Blackbird

Western Scrub Jay

Golden Eagle

Red-tailed Hawk

Turkey Vulture

Killdeer

American Crow

Northern Mockingbird

San Francisco Dusky-footed
Woodrat

Pacific Tree Frog

Western Meadowlark

Mourning Dove

White-crowned Sparrow

common resident

common resident and migrant

CDFG Fully Protected Species

common resident and migrant

common resident

common resident

common resident

common resident

CDFG Species of Special
Concern

common resident

common resident

common resident and migrant

common resident

non-native; invasive (limited)

native

native

non-native; invasive (moderate)

non.native; invasive (limited)

non-native; invasive (moderate)

native

non-native; invasive (moderate)

non-native; invasive (high)

non-native

non-native; invasive (moderate)

non-native

non-native; invasive (moderate)

native



Scientific name

Erodium botrys

Juglans hindsii

Lolium multiflorum

Malva nicaeensis

Olea europaea

Opuntia ficus-indica

Phalaris aquatica

Phyla nodiflora

Pinus radiata

Plantago lanceolata

Quercus agrifolia

Raphanus safivus

Rumex crispus

Senecio vulgaris

Tropaeolum majus

Typha lafifolia

Vitis californica

I Common name

broad leaf filaree

Northern California black walnut

Italian ryegrass

bull mallow

olive

mission cactus

harding grass

lippia

Monterey Pine

English plantain

coast live oak

wild radish

curly dock

old man of Spring

nasturtium

tule

California grape

I Status/Ori~lin

non-native

native; rare

non-native; invasive (moderate)

non-native

non-native; invasive (limited)

non-native

non-native; invasive (moderate)

native

non-native (locally)

non-native; invasive (limited)

native

non-native; invasive (limited)

non-native; invasive (limited)

non-native

non-native

native

native



APPENDIX B

POTENTIAL FOR SPECIAL STATUS PLANT AND WILDLIFE SPECIES TO OCCUR IN THE
STUDY AREA
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APPENDIX C

REPRESENTATIVE STUDY AREA PHOTOGRAPHS



Top: Cultivated agricultural land (left) occurs
throughout the Study Area; drainage ditches
(center) border some of these fields.

Bottom: Ruderal herbaceous grassland habitat
dominates the Study Area; mature walnut trees
are scattered throughout.
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Top: West Little Llagas Creek flows seasonally
through the southern portion of the Study Area.

Bottom: Coast live oak riparian habitat
surrounding West Little Llagas Creek, with a
woodrat nest on the right bank.
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Top: West Little Llagas Creek in the southwestern
portion of the Project Area.

Bottom: West Little Llagas Creek passes through
culverts under Seymour Ave. in the southeastern
Study Area.

ENVIRONMENTAL CONSULTANTS



 

 

Appendix B  
 
 

Preliminary Section 404 Determination 



Butterfield Boulevard Extension
Preliminary Section 404 Determination

MORGAN HILL, SANTA CLARA COUNTY
CALIFORNIA

Prepared For:

Nora Monette and Julie Mier
David J. Powers & Associates, Inc.
1871 The Alameda, Suite 200
San Jose, CA 95126

WRA Contact:
Leslie Lazarotti
Laza rotti @wra-ca. co m

Date:
February 2010

ENVIRONMENTAL CONSULTANTS

2169-G Eosl Francisco Bird, San Rolael, CA 94901 (415) 454-8868 tel (415) 454-0129 fax inlo@wra-co cam www.wra-co.com



1.0

2.0

3.0

TABLE OF CONTENTS

INTRODUCTION ........................................................ 1
1.1 Study Background ................................................. 1
1.2 Regulatory Background .............................................1

SUMMARY OF POTENTIAL JURISDICTIONAL AREAS .........................4

METHODS ............................................................. 4
3.1 Potential Section 404 Waters of the U.S ................................4

3.1.1 Wetlands ................................................. 4
3.1.2 Other Waters of the U.S ......................................7

3.2 Difficult Wetland Situations in the Arid West .............................7
3.3 Areas Exempt from Section 404 Jurisdiction .............................8

STUDY AREA DESCRIPTION .............................................8

RESULTS ............................................................ 11
5.1 Potential Section 404 Waters of the U.S ...............................11

5.1.1 Wetlands ................................................ 11
5.1.2 Other Waters of the U.S .....................................11

5.2 Difficult Wetland Situations in the Arid West ............................11
5.3 Areas Exempt from Section 404 Jurisdiction ............................12

POTENTIAL CORPS OF ENGINEERS JURISDICTION .........................12

REFERENCES ........................................................ 12

LIST OF FIGURES

Figure 1. Study Area Location Map .............................................2
Figure 2. Project Plan ......................................................... 3
Figure 3. Study Area Soils Map ................................................10

LISTOF TABLES

Table 1. Summary of Potential Section 404 Jurisdictional Areas Within the Study Area .....4

LIST OF APPENDICES

Appendix A - Preliminary Section 404 Jurisdictional Map and Data Sheets
Appendix B - Representative Photographs of the Study Area
Appendix C - Plant Species Observed in the Study Area



1.0 INTRODUCTION

1.1 Study Background

On November 24, 2009, WRA, Inc. conducted a delineation within 33 acres (Study Area) proposed
for.amendment to the Butterfield Boulevard Extension Project in Morgan Hill, Santa Clara County,
California (Figure 1). Originally named the Sutter Boulevard Extension and Flood Protection
Facilities, the project was reviewed in the Final Environmental Impact Report (FEIR; City of Morgan
Hill 1992). Changes to the project in 2005 were covered in the Addendum to the FEIR (City of
Morgan Hill 2005). Since the 2005 addendum, project plans have been modified to incorporate an
improved design for the extended Butterfield Channel and a local detention basin near Monterey
Road.

On November 24, 2009, WRA conducted a routine wetland delineation in the Study Area to
determine the presence of potential wetlands and waters subject to federal jurisdiction under
Section 404 of the Clean Water Act. This report presents the results of this delineation.

1.2 Regulatory Background

Section 404 of the Clean Water Act

Section 404 of the Clean Water Act gives the U.S. Environmental Protection Agency (EPA) and the
U.S. Army Corps of Engineers (Corps) regulatory and permitting authority regarding discharge of
dredged or fill material into "navigable waters of the United States". Section 502(7) of the Clean
Water Act defines navigable waters as "waters of the United States, including territorial seas."
Section 328 of Chapter 33 in the Code of Federal Regulations defines the term "waters of the
United States" as it applies to the jurisdictional limits of the authority of the Corps under the Clean
Water Act. A summary of this definition of "waters of the U.S." in 33 CFR 328.3 includes (1) waters
used for commerce; (2) interstate waters and wetlands; (3) "other waters" such as intrastate lakes,
rivers, streams, and wetlands; (4) impoundments of waters; (5) tributaries to the above waters; (6)
territorial seas; and (7) wetlands adjacent to waters. Therefore, for purposes of the determining
Corps jurisdiction under the Clean Water Act, "navigable waters" as defined in the Clean Water Act
are the same as "waters of the U.S." defined in the Code of Federal Regulations above.

The limits of Corps jurisdiction under Section 404 as given in 33 CFR Section 328.4 are as follows:
(a) Territorial seas: three nautical miles in a seaward direction from the baseline; (b) Tidal waters
of the U.S.: high tide line or to the limit of adjacent non-tidal waters; (c) Non-tidal waters of the U.S.:
ordinary high water mark or to the limit of adjacent wetlands; (d) Wetlands: to the limit of the
wetland.
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2.0 SUMMARY OF POTENTIAL JURISDICTIONAL AREAS

Appendix A depicts the extent of Corps jurisdiction within the Study Area based on a wetland
delineation conducted by WRA on November 24, 2009. The acreage of potential Section 404
jurisdictional areas is summarized in Table 1 below.

Table 1. Summary of Potential Section 404 Jurisdictional Areas Within the Study Area

Other Waters:

Intermittent Streams 726 linear feet 139 linear feet 865 linear feet
(0.2 acre)

Drainage Ditches 1,670 linear feet 85 linear feet 1,755 linear feet
(0~ 13 acre)

TOTAL 2,620 linear feet

3.0 METHODS

Prior to conducting field surveys, reference materials were reviewed, including the Soil Survey of
Eastern Santa Clara Area (USDA 1974), the Mt. Madonna USGS 7.5’ quadrangle, and aerial
photographs of the site.

A focused evaluation of indicators of wetlands and waters was conducted in the Study Area on
November 24, 2009. The methods used in this study to delineate jurisdictional wetlands and waters
are based on the U.S. Army Corps of Engineers Wetlands Delineation Manual ("Corps Manual";
Environmental Laboratory 1987) and the Regional Supplement to the Corps of Engineers Wetland
Delineation Manual: Arid West Region ("Arid West Supplement"; Corps 2008). The routine method
for wetland delineation described in the Corps Manual was used to identify areas potentially subject
to Corps Section 404 jurisdiction within the Study Area. A general description of the Study Area,
including plant communities present, topography, and land use was also generated during the
delineation visits. The methods for evaluating the presence of wetlands and Other Waters of the
U.S. employed during the site visit are described in detail below.

3.1 Potential Section 404 Waters of the U.S.

3.1.1 Wetlands

The Study Area was evaluated for the presence or absence of indicators 0f the three wetland
parameters described in the Corps Manual (Environmental Laboratory 1987) and Arid West
Supplement (Corps 2008).
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Section 328.3 of the Federal Code of Regulations defines wetlands as:

"Those areas that are inundated or saturated by surface or ground water at a
frequency and duration sufficient to support, and that under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas."

EPA, 40 CFR 230.3 and CE, 33 CFR 328.3 (b)

The three parameters used to delineate wetlands are the presence of: (1) hydrophytic vegetation,
(2) wetland hydrology, and (3) hydric soils. According to the Corps Manual, for areas not
considered "problem areas" or "atypical situations":

"....[E]vidence of a minimum of one positive wetland indicator from each parameter
(hydrology, soil, and vegetation) must be found in order to make a positive wetland
determination."

Data on vegetation, hydrology, and soils collected at sample points during the delineation site visit
was recorded on Arid West Supplement data forms. Once an area was determined to be a
potential jurisdictional wetland, its boundaries were delineated using GPS equipment and mapped
on a topographic map. The areas of potential jurisdictional wetlands were measured digitally using
ArcGIS software. Indicators described in the Arid West Supplement were used to make wetland
determinations at each sample point in the Study Area and are summarized below.

Ve.qetation

Plant species identified on the Study Area were assigned a wetland status according to the U.S.
Fish and Wildlife Service list of plant species that occur in wetlands (Reed 1988). This wetland
classification system is based on the expected frequency of occurrence in wetlands as follows:

OBL Always found in wetlands >99% frequency
FACW(+) Usually found in wetlands 67-99%
FAC Equal in wetland or non-wetlands 34-66%
FACU Usually found in non-wetlands 1-33%
UPL/NL Upland/Not listed (upland) <1%

The presence of hydrophytic vegetation was then determined I~ased on indicator tests described
in the Arid west Supplement. The Arid West Supplement requires that a three-step process be
conducted to determine if hydrophytic vegetation is present. The procedure first requires the
delineator to apply the "50/20 rule" (Indicator 1; Dominance Test) described in the manual. To
apply the "50/20 rule", dominant species are chosen independently from each stratum of the
community. Dominant species are determined for each vegetation stratum from a sampling plot
of an appropriate size surrounding the sample point. Dominants are the most abundant species
that individually or collectively account for more than 50 percent of the total vegetative cover in the
stratum, plus any other species that, by itself, accounts for at least 20 percent of the total vegetative
cover. If greater than 50 percent of the dominant species has an OBL, FACW, or FAC status,
ignoring + and - qualifiers, the sample point meets the hydrophytic vegetation criterion.

If the sample point fails Indicator 1 and both hydric soils and wetland hydrology are not present,
then the sample point does not meet the hydrophytic vegetation criterion, unless the site is a
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problematic wetland situation. However, if the sample point fails Indicator 1 but hydric soils and
wetland hydrology are both present, the delineator must apply Indicator 2.

Indicator 2 is known as the Prevalence Index. The prevalence index is a weighted average of the
wetland indicator status for all plant species within the sampling plot. Each indicator status is given
a numeric code (OBL = 1, FACW = 2, FAC = 3, FACU = 4, and UPL = 5). Indicator 2 requires the
delineator to estimate the percent cover of each species in every stratum of the community and sum
the cover estimates for any species that is present in more than one stratum. The delineator must
then organize all species into groups according to their wetland indicator status and calculate the
Prevalence Index using thefollowing formula, where A equals total percent cover:

PI=
Ao.. + 2AF.,cw + 3A~,c + 4AF~,cu + 5Au,~.

Ao,,~. + A,~,cw + A~,c + A~,~cu + Au,.

The Prevalence Index will yield a number between 1 and 5. If the Prevalence Index is equal to or
less than 3, the sample point meets the hydrophytic vegetation criterion. However, if the community
fails Indicator 2, the delineator must proceed to Indicator 3.

Indicator 3 is known as Morphological Adaptations. If more than 50 percent of the individuals of
a FACU species have morphological adaptations for life in wetlands, that species is considered to
be a hydrophyte and its indicator status should be reassigned to FAC. If such observations are
made, the delineator must recalculate Indicators 1 and 2 using a FAC indicator status for this
species. The sample point meets the hydrophytic vegetation criterion if either test is satisfied.

Hydrolo.qy

The Corps jurisdictional wetland hydrology criterion is satisfied if an area is inundated or saturated
for a period sufficient to create anoxic soil conditions during the growing season (a minimum of 14
consecutive days in the Arid West region). Evidence of wetland hydrology can include primary
indicators, such as visible inundation or saturation, drift deposits, oxidized root channels, and salt
crusts, or secondary indicators such as the FAC-neutral test, presence of a shallow aquitard, or
crayfish burrows. The Arid West Supplement contains 16 primary hydrology indicators and 10
secondary hydrology indicators. Only one primary indicator is required to meet the wetland
hydrology criterion; however, if secondary indicators are used, at least two secondary indicators
must be present to conclude that an area has wetland hydrology.

The presence or absence of the primary or secondary indicators described in the Arid West
Supplement was utilized to determine if sample points within the Study Area met the wetland
hydrology criterion.

Soils

The Natural Resource Conservation Service (NRCS) defines a hydric soil as follows:

"A hydric soil is a soil that formed under conditions of saturation, flooding, or
ponding long enough during the growing season to develop anaerobic conditions
in the upper part."

Federal Register July 13, 1994,
U.S. Department of Agriculture, NRCS
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Soils formed over long periods of time under wetland (anaerobic) conditions often possess
characteristics that indicate they meet the definition of hydric soils. Hydric soils can have a
hydrogen sulfide (rotten egg) odor, low chroma matrix color, generally designated 0, 1, or 2, used
to identify them as hydric, presence of redox concentrations, gleyed or depleted matrix, or high
organic matter content.

Specific indicators that can be used to determine whether a soil is hydric for the purposes of
wetland delineation are provided in the NRCS Field Indicators of Hydric Soils in the U.S. (USDA
2006). The Arid West Supplement provides a list of 23 of these hydric soil indicators which are
known to occur in the Arid West region. Soil samples were collected and described according to
the methodology provided in the Arid West Supplement. Soil chroma and values were determined
by utilizing a standard Munsell soil color chart (GretagMacbeth 2000).

Hydric soils were determined to be present if any of the soil samples met one or more of the 23
hydric soil indicators described in the Arid West Supplement.

3.1.2 Other Waters of the U.S.

This study also evaluated the presence of "Waters of the United States" other than wetlands
potentially subject to U.S. Army Corps of Engineers jurisdiction under Section 404 of the Clean
Water Act. Other areas, besides wetlands, subject to Corps jurisdiction include lakes, rivers and
streams (including intermittent streams) in addition to all areas below the HTL in areas subject to
tidal influence. Jurisdiction in non-tidal areas extends to the ordinary high water mark (OHW)
defined as:

"... that line on the shore established by the fluctuations of water and indicated by
physical characteristics such as clear, natural line impresses on the bank, shelving,
changes in the characteristics of the soil, destruction of terrestrial vegetation, the
presence of litter and debris, or other appropriate means that consider the
characteristics of the surrounding areas."

Federal Register Vol. 51, No. 219,
Part 328.3 (e). November 13, 1986

Identification of the ordinary high water mark followed the Corps Regulatory Guidance Letter No.
05-05, Ordinary High Water Mark Identification (Corps 2005).

3.2 Difficult Wetland Situations in the Arid West

The Arid West Supplement (Corps 2008) includes procedures for identifying wetlands that may lack
indicators due to natural processes (problem areas) or recent disturbances (atypical situations).
"Problem area" wetlands are defined as naturally occurring wetland types that periodically lack
indicators of hydrophytic vegetation, hydric soil, or wetland hydrology due to normal seasonal or
annual variability. Some problem area wetlands may permanently lack certain indicators due to the
nature of the soils or plant species on the site. "Atypical situations" are defined as wetlands in
which vegetation, soil, or hydrology indicators are absent due to recent human activities or natural
events.

The list of difficult wetland situations provided in the Arid West Supplement includes wetlands with
problematic hydrophytic vegetation, problematic hydric soils, and wetlands that periodically lack
indicators of wetland hydrology. In addition, the problem area and atypical situation sections of the



Corps Manual (Environmental Laboratory 1987) were utilized to determine if any sample points
taken within the Study Area met the criteria for a problem area or atypical situation. If any
determination was based on less than three parameters, the rationale for the wetland determination
was explained on the data sheets included in Appendix A. Although the Corps Manual and Arid
West Supplement were utilized in the wetland determination, they do not provide exhaustive lists
of the difficult situations that can arise during delineations in the Arid West. As a result, WRA
interpreted the gathered data using best professional judgement and our knowledge of the ecology
of the wetlands in the region.

3.3 Areas Exempt from Section 404 Jurisdiction

Some areas that meet the technical criteria for wetlands or waters may not be jurisdictional under
the Clean Water Act. Included in this category are some man-induced wetlands, which are areas
that have developed at least some characteristics of naturally occurring wetlands due to either
intentional or incidental human activities. Examples of man-induced wetlands may include, but are
not limited to, irrigated wetlands, impoundments, or drainage ditches excavated in uplands,
wetlands resulting from filling of formerly deep water habitats, dredged material disposal areas, and
depressions within construction areas.

In addition, some isolated wetlands and waters may also be considered outside of Corps jurisdiction
as a result of the Supreme Court’s decision in Solid Waste Agency of Northern Cook County
(SWANCC) v. United States Army Corps of Engineers (531 U.S. 159 (2001)). Isolated wetlands
and waters are those areas that do not have a surface or groundwater connection to, and are not
adjacent to a navigable "Waters of the U.S.", and do not otherwise exhibit an interstate commerce
connection.

4.0 STUDY AREA DESCRIPTION

The approximately 33-acre Study Area is located in Morgan Hill, Santa Clara County, California
(Figure 1). The Study Area is located in southern Morgan Hill surrounded by urban development
and agricultural fields; site elevations range from approximately 312 to 325 feet NGVD On-site
habitat has been significantly altered from its native state. The majority of the site is composed of
fallow fields covered by ruderal herbaceous grassland vegetation, including mustard (Brassica
rapa), ripgut brome (Bromus diandrus), yellow star thistle (Centaurea solstitialis), and Italian thistle
(Carduus pycnocephalus). Several walnut trees are present within the ruderal grassland, and
landscape trees and shrubs occur along developed portions of the Study Area. Another large
portion of the site is composed of cultivated agricultural land, in which row crops were being
cultivated at the time of the site visit. In addition, West Little Llagas Creek runs through the
southern portion of the Study Area and supports a small area of coast live oak riparian,habitat south
of the Watsonville Road/Monterey Road intersection.

Ve.qetation

Vegetated areas within the Study Area consisted primarily of ruderal, non-native grasses and
herbaceous species. Dominant vegetation upland areas included fiddleneck (Amsinckia menziesii),
ripgut brome (Bromus diandrus), Italian thistle (Carduus pycnocephalus), yellow star thistle
( Centaurea solstitialis), field mustard (Brassica rapa) and black mustard (Brassica nigra).

Vegetation along drainage ditches within the Study Area included California grape (Vitis californica),
redstem filaree (Erodium cicutarium), and non-native grasses. A small area of riparian habitat



dominated by coast live oak (Quercus agrifolia) occurs in association with West Little Llagas Creek
near the Watsonville Road/Monterey Road intersection. This habitat supports additional species,
such as olive, and flatsedge (Cyperus eragrostis).

Hvdrolo.qy

Natural hydrological sources for the Study Area include precipitation, surface runoff from adjacent
lands, and flows within West Little Llagas Creek from the upstream Llagas Creek watershed.

Soils

The Soil Survey of Eastern Santa Clara Area (USDA 1974) indicates that the Study Area has five
native soil types: Arbuckle gravelly loam, 0 to 2 percent slopes; Pleasanton loam, 0 to 2 percent
slopes; Pleasanton gravelly loam, 0 to 2 percent slopes; San Ysidro loam, 0 to 2 percent slopes;
and Zamora clay loam, 0 to 2 percent slopes. These soil types are described in detail below and
are shown in Figure 2:

Arbuckle gravelly loam, 0 to 2 percent slopes. The Arbuckle series consists of very deep, well-
drained soils formed in alluvial materials. They typically occur on low terraces. Arbuckle soils have
negligible to high runoff and moderately slow to slow permeability. Lands with this soil series are
generally used for dryland and irrigated orchards, row and field crops and range. Annual grasses
and forbs commonly grow in Arbuckle soils, sometimes as the understory of a blue oak woodland.

A representative profile for this series consists of a light yellowish-brown (10YR 6/4) gravelly sandy
loam.clay surface layer 17 inches thick.

Pleasanton loam, 0 to 2 percent slopes and Pleasanton gravelly loam, 0 to 2 percent slopes.
The Pleasanton series consists of well-drained soils with slow to medium runoff, They occur on
nearly level to gently sloping alluvial fans and terraces. Pleasanton soils have moderately slow
permeability and are used for dry farmed grain and grain hay, wine grapes, fruits, nuts and row
crops. Naturally occurring vegetation commonly growing in Pleasanton soils includes annual
grasses and forbs with scattered oaks.

A representative profile for this series consists of a grayish brown (10YR 5/2) gravelly fine sandy
loam surface layer 21 inches thick.
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San Ysidro loam, 0 to 2 percent slopes. The San Ysidro series forms in alluvium from
sedimentary rocks. These are old soils on low terraces with gradients of zero to nine percent. The
San Ysidro series consist of deep, moderately well drained soils with slow to medium runoff and
very slow permeability. Soils in this series are used for growing dryland grains, shallow rooted row
crops and pasture. Annual grasses and forbs are naturally dominant in areas with San Ysidro soils.

A representative profile for this series consists of a light brownish gray (10YR 6/2) fine sandy loam
surface layer 14 inches thick and a dark yellowish brown (10 YR 4/4) clay layer to 28 inches.

Zamora clay loam, 0 to 2 percent slopes. The Zamora series occurs on nearly level to strongly
sloping fans and terraces. Zamora soils form in alluvium from material weathered from mixed
sedimentary rocks. They are well drained with slow to medium runoff and moderately slow
permeability. Lands with Zamora soils are used for growing orchards, row, field and truck crops.
Naturally occurring vegetation commonly growing in this series includes annual grasses and forbs
with scattered oaks.

A representative profile for this series consists of a grayish brown (2.5Y 5/2) silt loam surface layer
10 inches thick and a brown (10 YR 5/3) silty clay loam layer to 24 inches.

5.0 RESULTS

Vegetation, soils and hydrology data collected during delineation site visits are reported on standard
Corps Arid West Region data forms in Appendix A. Potential Section 404 jurisdictional areas are
described in the following sections and depicted on a map in Appendix A. Photographs of
representative portions of the Study Area and sample points are shown in Appendix B. A list of
plant species observed during the site visits is included in Appendix C.

5.1 Potential Section 404 Waters of the U.S.

5.1.1 Wetlands

No potentially jurisdictional wetland areas were observed within the Study Area. No evidence of
hydrophytic vegetation, hydric soils, or wetland hydrology were observed during the delineation site
visit.

5.1.2 Other Waters of the U.S.

Approximately 2,620 linear feet of potentially jurisdictional Waters of the US occur within the Study
Area. West Little .Llagas Creek and tributary drainage ditches were dry at the time of the site visit.
Evidence of erosion was observed in both West Little Llagas Creek and in the drainage ditches;
ordinary high water marks were also present. West Little Llagas Creek flows into Llagas Creek,
which then flows into the Pajaro River, a navigable water.

5.2 Difficult Wetland Situations in the Arid West

No difficult wetland situations were encountered during the jurisdictional wetland delineation within
the Study Area.
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5.3 Areas Exempt from Section 404 Jurisdiction

There are no isolated wetlands or man-induced wetlands within the Study Area.

6.0 POTENTIAL CORPS OF ENGINEERS JURISDICTION

The Butterfield Boulevard Study Area has 2,620 linear feet of Other Waters that may be considered
jurisdictional under Section 404 of the Clean Water Act (Appendix A). These waterways are
tributary to a navigable "Waters of the U.S." and therefore meet the definition of jurisdictional
wetlands and Other Waters for Section 404 of the Clean Water Act.

The conclusion reached in this delineation is based on conditions observed at the time of the field
survey conducted on November 24, 2009.
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Appendix A - Preliminary Section 404 Jurisdictional Map and Data Sheets





Wetland Determination Data Form - Arid West Region
Project/Site Butterfield Boulevard

Applicant/Owner City of Mor~lan Hil Extension

Investigator(s) L. Lazarotti, K. Allan

Landform (hillslope, terrace, etc.)plain

Subregion(LRR) LRR C (Medit. CA)

City Mor,qan Hill County Santa Clara

State CA

Section,Township,Range T9S, R3E

Local Relief (concave, convex, none) none

Lat: 37.11012 Long: 121.63019

Soil Map Unit Name Arbuckle ~lravell~, loam, 0 to 2 percent slopes

Are climatic/hydrologic conditions on-site typical for this time of year? [] Yes [] No

Are any of the following significantly disturbed? [] Vegetation [] Soil [] Hydrology

Are any of the following naturally problematic? [] Vegetation [] Soil [] Hydrology

Sampling Date 11/24/2009

Sampling Point SP3

Slope(%) 0

Datum:

NWl classification

(If no, explain in remarks)

Are "Normal Circumstances" present? [] Yes [] No

(If needed, explain any answers in remarks)

SUMMARY OF FINDINGS - Attach site mad showino samDl~

Hydrophytic Vegetation Present? [] Yes [] No
Hydric Soil Present? [] Yes [] No
Wetland Hydrology Present? [] Yes [] No

aoint locations, transects, important features, etc.

Is the Sampled Area
[] Yes [] Nowithin a Wetland?

Remarks: Sample point was located north of Railroad Avenue along the edge of an agricultural field. Wetland vegetation, soils and hydrology were not
observed at the sample point; sample point does not occur within a wetland.

Absolute Dominant Indicator
% cover Species? Status

VEGETATION (use scientific names)

TREE STRATUM Plot Size:

1.
2.
3.
4.

Tree Stratum Total Cover:

SAPLING/SHRUB STRATUM Plot Size:
1.
2.
3.
4.

SaplinglShrub Stratum Total Cover:

HERB STRATUM Plot Size:

1. Trifo/ium hirtum 20 Y NL

2. Erodium botrys 35 Y NL

3. Brassica nigra 10 NL

4. Bromus diandrus 20 Y NL

6.

7.

8.

Herb Stratum Total Cover: 85

WOODY VINE STRATUM Plot Size:
1.

2.

Woody Vines Total Cover:

% Bare ground in herb stratum 15 % cover of biotic crust

Dominance Test Worksheet

Number of Dominant Species
that are OBL, FACW, or FAC?
Total number of dominant
species across all strata?

% of dominant species that
are OBL, FACW, or FAC?

Prevalence Index Worksheet

Total % cover of:

OBL species xl

FACW species x2

FAC species . x3
FACU species x4

UPL species 85 x5

Column Totals 85 (A)

0

3

0

Multiply by:

Prevalence Index = B/A =

(A)

(B)

(AIB)

425

425 (B)

5.0

Hydrophytic Vegetation Indicators

¯ ,[] Dominance Test is >50%

[] Prevalence Index is </= 3.01

[] Morphological adaptations (provide
supporting data in remarks)

[] Problematic hydrophyticvegetation1 (explain)

1Indicators of hydric soil and wetland hydrology
must be present, unless disturbed or problematic.

Hydrophytic [] Yes [] No
Vegetation Present ?

Remarks: None of the plant species are hydrophytic. Wetland vegetation criterion is not met.

US Army Corps of Engineers Arid West



Profile description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix R~dox Features
~inches~ Color (moist) % Color (moist) % Type~    LocI Texture Remarks

0-12 10YR 4/4 100 no redox

1T~pe: C=Concentration, D=Depletion, RM=Reduced Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
[] Histosol (A1) [] Sandy Redox (S5)
[] Histic Epipedon (A2) [] Stripped Matrix (S6)

[] Black Histic (A3) [] Loamy Mucky Mineral (F1)
[] Hydrogen Sulfide (A4) [] Loamy Gleyed Matrix (F2)
[] Stratified Layers (A5)(LRR C) [] Depleted Matrix (F3)
[] lcm Muck (Ag)(LRR D) [] Redox Dark Surface (F6)
[] Depleted Below Dark Surface (All) [] Depleted Dark Surface (F7)
[] Thick Dark Surface (A12) [] Redox Depressions (F8)
[] Sandy Mucky Mineral ($1) [] Vernal Pools (F9)
[] Sandy Gleyed Matrix ($4)

Restrictive Layer (if present):

Type:

Depth (inches):

2Location: PL=Pore Linin£1, RC=Root Channel, M=Matrix
Indicators for Problematic Hydric Soils3:
[] lcm Muck (A9) (LRR C)
[] 2cm Muck (A10)(LRR B)
[] Reduced Vertic (F18)
[] Red Parent Material (TF2)
[] Other (explain in remarks)

3Indicators of hydric vegetation and
wetland hydrology must be present.

Hydric Soil Present ? [] Yes [] No

Remarks: No hydric soil indicators observed. Hydric soil criterion is not met.

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (2 or more required)
Primar~ Indicators (an,/one indicator is sufficient)

[] Surface Water (A1)
[] High Water Table (A2)
[] Saturation (A3)
[] Water Marks (B1)(Nonriverine)
[] Sediment Deposits (B2)(Nonriverine)
[] Drift Deposits (B3)(Nonriverine)
[] Surface Soil Cracks (B6)

[] Salt Crust (BI 1 )
[] Biotic Crust (B12)
[] Aquatic Invertebrates (B13)
[] Hydrogen Sulfide Odor (C1)
[] Oxidized Rhizospheres along Living Roots (C3)
[] Presence of Reduced Iron (C4)
[] Recent Iron Reduction in PLowed Soils (C6)

[] Inundation Visible on Aerial Imagery (B7) [] Other (Explain in Remarks)
[] Water-Stained Leaves (B9)

[] Water Marks (B1)(Riverine)
[] Sediment Deposits (B2)(Riverine)
[] Drift Deposits (B3)(Riverine)
[] Drainage Patterns (B10)
[] Dry-Season Water Table (C2)
[] Thin Muck Surface (C7)
[] Crayfish Burrows (C8)
[] Saturation Visible on Aerial Imagery (C9)
[] Shallow Aquitard (D3)
[] FAC-Neutral Test (D5)

Field Observations:
Surface water present? [] Yes [] No Depth (inches):

Water table present? [] Yes [] No Depth (inches):

Saturation Present? [] Yes [] No Depth (inches):
includes capillary fringe)

Describe recorded data (stream guage, monitoring well, aerial photos, etc.) if available.

Wetland Hydrology Present ? [] Yes [] No

Remarks:No hydrology indicators observed. Hydrology criterion is not met.

US Army Corps of Engineers                                                                                       Arid West



Wetland Determination Data Form - Arid West Region
ProjectJSite Butterfield Boulevard

ApplicantJOwner City of Morgan Hil Extension

Investigator(s) L. Lazarotti, K. Allan

Landform (hillslope, terrace, etc.)drainage

Subregion(LRR) LRR C (Medit. CA)

Ci~ Mor£an Hill County Santa Clam

State CA

Section,Township,Range T9S, R3E

Local Relief(concave, convex, hone) concave

Lat: 37.10620 Long: 121.62295

Soil Map Unit Name San Ysidro loam, 0 to 2 percent slopes

Are climatic/hydrologic conditions on-site typical for this time of year? [] Yes [] No

Are any of the following significantly disturbed? [] Vegetation [] Soil [] Hydrology

Are any of the following naturally problematic? [] Vegetation [] Soil [] Hydrology

Sampling Date 11/24/2009

Sampling Point SP4

Slope(%) ~

Datum:

NWI classification

(If no, explain in remarks)

Are"Normal Circumstances" present? [] Yes [] No

(If needed, explain any answers in remarks)

SUMMARY OF FINDINGS - Attach site moo showino samol~ ~oint locations, transects, imeortant features,

Hydrophytic Vegetation Present? [] Yes [] No Is the Sampled Area      [] Yes [] No
Hydric Soil Present? [] Yes [] No within a Wetland?
Wetland Hydrology Present? [] Yes [] No

Remarks: Sample point is located within a drainage on south edge of an agricultural field. The un-maintained drainage was dominated by upland
species and an ordinary high water mark was evident. Wetland vegetation, soils, and hydrology were not observed at the sample point; sp4
does not occur within a wetland.

VEGETATION (use scientific names)

TREE STRATUM Plot Size:

1.
2.
3.
4.

Tree Stratum Total Cover:

SAPLING/SHRUB STRATUM Plot Size:
1,
2.
3.
4.

HERB STRATUM

1. Brassica nigra
2. Epilobium ciliatum

3. Chenopodia album

4. Vitis californica

6.
7.

8.

Sapling/Shrub Stratum Total Cover:

Plot Size:

Herb Stratum Total Cover:

WOODY VINE STRATUM Plot Size:
1.

2.

Woody Vines Total Cover:

% Bare ground in herb stratum 30

Absolute Dominant Indicator
% cover Species? Status

25 Y NL
15 Y FACW
10 N FAC
20 Y NL

7O

Vo cover of biotic crust

Dominance Test Worksheet

Number of Dominant Species 1 (A)
that are OBL, FACW, or FAC?
Total number of dominant 3 (B)
species across all strata?

% of dominant species that 33 (A/B)
are OBL, FACW, or FAC?

Prevalence Index Worksheet

Total % cover of:

OBL species xl
FACW species 15 x2

FAC species 10 x3

FACU species x4

UPL species 45 x5

Column Totals 85 (A)

Multiply by:

Prevalence Index = B/A =

30
30

225

285 (B)

3

Hydrophytic Vegetation Indicators

[] Dominance Test is >50%

[] Prevalence Indexis </= 3.01

[] Morphological adaptations (provide
supporting data in remarks)

[] Problematic hydrophyticvegetation1 (explain)

1indicators of hydric soil and wetland hydrology
must be present, unless disturbed or problematic.

Hydrophytic [] Yes [] NoVegetation Present ?

Remarks: Hydrophytic vegetation was not observed at the sample point. Wetland vegetation criteria not met.

US Army Corps of Engineers Arid West



Profile description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix R~dox Features

(inches) Color (moist~ % Color (moist) % Type~ LocI Texture

0-12 10YR 3/4 100 clay loam no redox

Remarks

IT~pe: C=Concentration, D=Depletion, RM=Reduced Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
[] Histosol (A1) [] Sandy Redox ($5)
[] Histic Epipedon (A2) [] Stripped Matrix ($6)
[] Black Histic (A3) [] Loamy Mucky Mineral (F1)
[] Hydrogen Sulfide (A4) [] Loamy Gleyed Matrix (F2)
[] Stratified Layers (A5)(LRR C) [] Depleted Matrix (F3)
[] lcm Muck (A9)(LRR D) [] Redox Dark Surface (F6)
[] Depleted Below Dark Surface (All) [] Depleted Dark Surface (F7)
[] Thick Dark Surface (A12) [] Redox Depressions (F8)
[] Sandy Mucky Mineral ($1) [] Vernal Pools (F9)
[] Sandy Gleyed Matrix ($4)

Restrictive Layer (if present):

Type:

Depth (inches):

2Location: PL=Pore Linin£1, RC=Root Channel, M=Matrix
Indicators for Problematic Hydric Soils3:

[] lcm Muck (A9) (LRR C)
[] 2cm Muck (A10)(LRR B)
[] Reduced Vertic (F18)
[] Red Parent Material (TF2)
[] Other (explain in remarks)

3Indicators of hydric vegetation and
wetland hydrology must be present.

Hydric Soil Present ? [] Yes [] No

Remarks: No hydric soil indicators observed. Hydric soil criterion is not met.

HYDROLOGY

Wetland Hydrology Indicators: Secondary Indicators (2 or more required)
Primary Indicators (an,/one indicator is sufficient)

[] Surface Water (A1)
[] High Water Table (A2)
[] Saturation (A3)
[] Water Marks (B1)(Nonriverine)
[] Sediment Deposits (B2)(Nonriverine)
[] Drift Deposits (B3)(Nonriverine)
[] Surface Soil Cracks (B6)

[] Salt Crust (B11 ) []
[] Biotic Crust (B12) []
[] Aquatic Invertebrates (B13) []
[] Hydrogen Sulfide Odor (C1) []
[] Oxidized Rhizospheres along Living Roots (C3) []
[] Presence of Reduced Iron (C4) []
[] Recent Iron Reduction in PLowed Soils (C6) []

[] Inundation Visible on Aerial Imagery (B7) [] Other (Explain in Remarks) []
[] Water-Stained Leaves (B9) []

[] Water Marks (B1)(Riverine)
Sediment Deposits (B2)(Riverine)
Drift Deposits (B3)(Riverine)
Drainage Patterns (B10)
Dry-Season Water Table (C2)
Thin Muck Surface (C7)
Crayfish Burrows (C8)
Saturation Visible on Aerial Imagery (C9)
Shallow Aquitard (D3)
FAC-Neutral Test (D5)

Field Observations:

I

Surface water present? [] Yes [] No Depth (inches):

Water table present? [] Yes [] No Depth (inches):

Saturation Present? [] Yes [] No Depth (inches):
includes capillary fringe)

Describe recorded data (stream guage, monitoring well, aerial photos, etc.) if available.

Wetland Hydrology Present ? [] Yes [] No

Remarks:No wetland hydrology indicators were observed at the sample point. Drainage ditch was dry at the time of the site visit. Wetland hydrology
criteria not met.

US Army Corps of Engineers                                                                                       Arid West



Wetland Determination Data Form - Arid West Region
Project]Site Butterfield Boulevard

Applicant]Owner City of Mor£an Hil Extension

Investigator(s) L. Lazarotti, K. Allan

Landform (hillslope, terrace, etc.)plain

Subregion(LRR) LRR C (Medit. CA)

City Mor,qan Hill County Santa Clara

State CA

Section,Township,Range T9S, R3E

Local Relief (concave, convex, none) .none

Lat: 37.10642 Long: 121.63663

Soil Map Unit Name San Ysidro loam 0 to 2 percent slopes

Are climatic/hydrologic conditions on-site typical for this time of year? [] Yes [] No

Are any of the following significantly disturbed? [] Vegetation [] Soil [] Hydrology

Are any of the following naturally problematic? [] Vegetation [] Soil [] Hydrology

Sampling Date 11/24/2009

Sampling Point SP5

Slope(%) ~

Datum:

NWl classification

(If no, explain in remarks)

Are"Normal Circumstances" present? [] Yes [] No

(If needed, explain any answers in remarks)

SUMMARY OF FINDINGS - Attach site mad showina samole ooint locations, transects, imoortant features, etc.

Hydrophytic Vegetation Present? [] Yes [] No
I    Is the Sampled Area [] Yes [] NoHydric Soil Present? [] Yes [] No within a Wetland?

IWetland Hydrology Present? [] Yes [] No

Remarks: Sample point occurs within a roadside ditch on the southern edge of Watsonville Road. Evidence of erosion is present. An ordinary high
water mark was observed at the sample point. Hydrophytic, soil, and wetland hydrology were not met. Sample point does not occur within a
wetland.

VEGETATION (use scientific names)

TREE STRATUM Plot Size:

1.
2.
3.
4.

Tree Stratum Total Cover:

SAPLING/SHRUB STRATUM Plot Size:

Absolute Dominant Indicator
% cover Species? Status

2.

3.

4.

Sapling/Shrub Stratum Total Cover:

HERB STRATUM Plot Size:

1. Erodium cicutarium
2. Ma/va sp.

3.

5.
6.

7.

8.

Herb Stratum Total Cover:

WOODY VINE STRATUM Plot Size:
1.

2.

Woody Vines Total Cover:

% Bare ground in herb stratum 55

20 Y NL
25 Y NL

45

% cover of biotic crust

Dominance Test Worksheet

Number of Dominant Species
that are OBL, FACW, or FAC?
Total number of dominant
species across all strata?

% of dominant species that
are OBL, FACW, or FAC?

Prevalence Index Worksheet

Total % cover of:

OBL species xl

FACW species x2

FAC species x3
FACU species x4

UPL species 45 x5

Column Totals 45 (A)

Prevalence Index = B/A =

0

2

0

Multiolv bv:

(A)

(B)

(A/B)

225

225 (g)

5

Hydrophytic Vegetation Indicators

[] Dominance Test is >50%

[] Prevalence Index is </= 3.01

[] Morphological adaptations (provide
supporting data in remarks)

[] Problematic hydrophytic vegetation1 (explain)

1Indicators of hydric soil and wetland hydrology
must be present, unless disturbed or problematic.

Hydrophytic [] Yes [] No
Vegetation Present ?

Remarks: Hydrophytic vegetation not observed at the sample point. Hydrophytic vegetation criteria not met.

US Army Corps of Engineers Arid West



Profile description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix R~Qx Feaf;ures

(inches) Color (moist~ m % Color (moist) %

-Iype~’ Loc1

Texture Remarks

0-12 10YR 3/4 100 no redox present

IT,/pe: C=Concentration, D=Depletion, RM=Reduced Matrix.     2Location: PL=Pore Linin~l, RC=Root Channel M=Matrix
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric $oils3:

[] Histosol (A1) [] Sandy Redox ($5) [] lcm Muck (A9) (LRR C)
[] Histic Epipedon (A2) [] Stripped Matrix ($6) [] 2cm Muck (A10)(LRR B)
[]
[]
[]
[]
[]
[]
[]
[] Sandy Gleyed Matrix ($4)

Restrictive Layer (if present):

Type:

Depth (inches):

Black Histic (A3) [] Loamy Mucky Mineral (F1)
Hydrogen Sulfide (A4) [] Loamy Gleyed Matrix (F2)
Stratified Layers (A5)(LRR C) [] Depleted Matrix (F3)
lcm Muck (A9)(LRR D) [] Redox Dark Surface (F6)
Depleted Below Dark Surface (All) [] Depleted Dark Surface (F7)
Thick Dark Surface (A12) [] Redox Depressions (F8)
Sandy Mucky Mineral ($1) [] Vernal Pools (F9)

[] Reduced Vertic (F18)
[] Red Parent Material (TF2)
[] Other (explain in remarks)

3Indicators of hydric vegetation and
wetland hydrology must be present.

Hydric Soil Present ? [] Yes [] No

Remarks: Hydric soil indicators were not observed at the sample point. Hydric soil criteria not met.

HYDROLOGY

Wetland Hydrology Indicators: Secondar~ Indicators (2 or more required)

Prima~ Indicators (an~’ one indicator is sufficient)

[] Surface Water (A1)
[] High Water Table (A2)
[] Saturation (A3)
[] Water Marks (B1)(Nonriverine)
[] Sediment Deposits (B2)(Nonriverine)
[] Drift Deposits (B3)(Nonriverine)
[] Surface Soil Cracks (B6)

[] Salt Crust (B11)
[] Biotic Crust (B12)
[] Aquatic Invertebrates (B13)
[] Hydrogen Sulfide Odor (C1)
[] Oxidized Rhizospheres along Living Roots (C3)
[] Presence of Reduced Iron (C4)
[] Recent Iron Reduction in PLowed Soils (C6)

[] Inundation Visible on Aerial Imagery (B7) [] Other (Explain in Remarks)
[] Water-Stained Leaves (B9)

[] Water Marks (B1)(Riverine)
[] Sediment Deposits (B2)(Riverine)
[] Drift Deposits (B3)(Riverine)
[] Drainage Patterns (B10)
[] Dry-Season Water Table (C2)
[] Thin Muck Surface (C7)
[] Crayfish Burrows (C8)
[] Saturation Visible on Aerial Imagery (C9)
[] Shallow Aquitard (D3)
[] FAC-Neutral Test (D5)

Field Observations:
Surface water present? [] Yes [] No Depth (inches):

Water table present? [] Yes [] No Depth (inches):

Saturation Present? [] Yes [] No Depth (inches):
(includes capillary fringe)
Describe recorded data (stream guage, monitoring well, aerial photos, etc.) if available.

Wetland Hydrology Present ? [] Yes [] No

Remarks:The drainage ditch was dry at the time of the site visit. An ordinary high water mark was observed. Wetland hydrology was not observed at
the sample point; wetland hydrology criteria not met.

US Army Corps of Engineers                                                                                             Arid West



Wetland Determination Data Form - Arid West Region
Project]Site Butteffield Boulevard

Applicant]Owner City of Mor,£1an Hil Extension

Investigator(s) L. Lazarotti, K. Allan

Landform (hillslope, terrace, etc.)plain

Subregion(LRR) LRR C (Medit. CA)

City Mor,gan Hill County Santa Clara

State CA

Section,Township,Range T9S, R3E

Local Relief (concave, convex, none) none

Lat: 37.11025 Long: 121.63122

Soil Map Unit Name Arbuckle ,gravelly loam, 0 to 2 percent slopes

Are climatic/hydrologic conditions on-site typical for this time of year? [] Yes [] No

Are any of the following significantly disturbed? [] Vegetation [] Soil [] Hydrology

Are any of the following naturally problematic? [] Vegetation [] Soil [] Hydrology

Sampling Date 11/24/2009

Sampling Point SP6

Slope(%) 0

Datum:

NWl classification

(If no, explain in remarks)

Are"Normal Circumstances" present? [] Yes [] No

(If needed, explain any answers in remarks)

SUMMARY OF FINDINGS - Attach site mad showina sample ~oint locations, transects, important features, etc.

Hydrophytic Vegetation Present? [] Yes [] No Is the Sampled Area
[] Yes [] NoHydric Soil Present? [] Yes [] No within a Wetland?

Wetland Hydrology Present? [] Yes [] No

Remarks: The sample point occurred near the edge of a ruderal non-native field approximately 65 feet from railroad bed and track. Wetland
vegetation, soils, and hydrology were not observed at the sample point. SP6 does not occur within a wetland.

VEGETATION (use scientific names)

TREE STRATUM Plot Size:

1.
2.
3.
4.

Tree Stratum Total Cover:

SAPLING/SHRUB STRATUM Plot Size:

Absolute Dominant Indicator
% cover Species? Status

2.

3.

4.

Sapling/Shrub Stratum Total Cover:

HERB STRATUM Plot Size:

1. Brassica nigra

2. Lolium multiflorum
3.

5.
6.

7.

8.
Herb Stratum Total Cover:

WOODY VINE STRATUM Plot Size:
1.

2.

Woody Vines Total Cover:

% Bare ground in herb stratum 15

35 Y NL

50 Y FAC

85

% cover of biotic crust

Dominance Test Worksheet

Number of Dominant Species 1 (A)
that are OBL, FACW, or FAC?
Total number of dominant 2 (B)
species across all strata?

% of dominant species that 50 (A/B)
are OBL, FACW, or FAC?

Prevalence Index Worksheet
Multiply by:Total % cover of:

OBL species xl

FACW species x2

FAC species 50 x3
FACU species x4
UPL species 35 x5

Column Totals 85 (A)

Prevalence Index = B/A =

150

175

325 (B)

3.8

Hydrophytic Vegetation Indicators

[] Dominance Test is >50%

[] Prevalence Index is </= 3.01

[] Morphological adaptations (provide
supporting data in remarks)

[] Problematic hydrophytic vegetationI (explain)

1Indicators of hydric soil and wetland hydrology
must be present, unless disturbed or problematic.

Hydrophytic [] Yes [] No
Vegetation Present ?

Remarks: Only 50% of the dominant vegetation is hydrophytic. Wetland vegetation criterion not met.

US Army Corps of Engineers Arid West



Profile description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth M~1;rix Redox Features

(inches) Color (moist) % Color (moist) __% rype~    LocI Texture Remarks

0-8 10YR 3/3 100 9ravell~/loam no redox

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix.
Hydric Soil Indicators: (Applicable to all LRRs, unless otherwise noted.)
[] Histosol (A1) [] Sandy Redox ($5)
[] Histic Epipedon (A2) [] Stripped Matrix ($6)

[] Black Histic (A3) [] Loamy Mucky Mineral (F1)
[] Hydrogen Sulfide (A4) [] Loamy Gleyed Matrix (F2)
[] Stratified Layers (A5)(LRR C) [] Depleted Matrix (F3)
[] lcm Muck (Ag)(LRR D) [] Redox Dark Surface (F6)
[] Depleted Below Dark Surface (All) [] Depleted Dark Surface (F7)
[] Thick Dark Surface (A12) [] Redox Depressions (F8)
[] Sandy Mucky Mineral ($1) [] Vernal Pools (F9)
[] Sandy Gleyed Matrix ($4)

Restrictive Layer (if present):

Type:

Depth (inches):

2Location: PL=Pore Lining, RC=Root Channel, M=Matrix
Indicators for Problematic Hydric Soils3: "

[] lcm Muck (A9) (LRR C)
[] 2cm Muck (A10)(LRR B)
[] Reduced Vertic (F18)
[] Red Parent Material (TF2)
[] Other (explain in remarks)

3Indicators of hydric vegetation and
wetland hydrology must be present.

Hydric Soil Present ? [] Yes [] No

Remarks: Soil very rocky and soil refusal was met at 8 inches. No hydric soil indicators observed, hydic soil criterion not met.

HYDROLOGY

Wetland Hydrology Indicators: Seconda~ Indicators (2 or more required)
Primao/Indicators (an~, one indicator is sufficient)

[] Surface Water (A1)
[] High Water Table (A2)
[] Saturation (A3)
[] Water Marks (B1)(Nonriverine)
[] Sediment Deposits (B2)(Nonriverine)
[] Drift Deposits (B3)(Nonriverine)
[] Surface Soil Cracks (B6)

[] Salt Crust (Bll)
[] Biotic Crust (B12)
[] Aquatic Invertebrates (B13)
[] Hydrogen Sulfide Odor (C1)
[] Oxidized Rhizospheres along Living Roots (C3)
[] Presence of Reduced Iron (C4)
[] Recent Iron Reduction in PLowed Soits (C6)

[] Inundation Visible on Aerial Imagery (B7) [] Other (Explain in Remarks)
[] Water-Stained Leaves (B9)

Field Observations:
Surface water present? [] Yes [] No Depth (inches):

Water table present? [] Yes [] No Depth (inches):

Saturation Present? [] Yes [] No Depth (inches):
(includes capillary fringe)
Describe recorded data (stream guage, monitoring well, aerial photos, etc.) if available.

[] Water Marks (B1)(Riverine)
[] Sediment Deposits (B2)(Riverine)
[] Drift Deposits (B3)(Riverine)
[] Drainage Patterns (B10)
[] Dry-Season Water Table (C2)
[] Thin Muck Surface (C7)
[] Crayfish Burrows (C8)
[] Saturation Visible on Aerial Imagery (C9)
[] Shallow Aquitard (D3)
[] FAC-Neutral Test (D5)

Wetland Hydrology Present ? [] Yes [] No

Remarks: No hydrology indicators observed. Hydrology criterion not met.

US Army Corps of Engineers Arid West



Appendix B - Representative Photographs of the Study Area



Top: Cultivated agricultural land (left) occurs
throughout the Study Area; drainage ditches
(center) border some of these fields.

Bottom: Ruderal herbaceous grassland habitat
dominates the Study Area; mature walnut trees
are scattered throughout.

ENVIRONMENTAL CONSULTANTS



Top: West Little Llagas Creek flows seasonally
through the southern portion of the Study Area.

Bottom: Coast live oak riparian habitat
surrounding West Little Llagas Creek, with a
woodrat nest on the right bank.

ENVIRONMENTAL CONSULTANTS



Top: West Little Llagas Creek in the southwestern
portion of the Project Area.

Bottom: West Little Llagas Creek passes through
culverts under Seymour Ave. in the southeastern
Study Area.

ENVIRONMENTAL CONSULTANTS



Scientific name I Common name I Status/Ori~lin
Erodium botrys broad leaf filaree non-native

Juglans hindsii Northern California black walnut native; rare

Lofium multiflorum Italian ryegrass non-native; invasive moderate)

Malva nicaeensis bull mallow non-native

Olea europaea olive non-native; invasive (limited)

Opuntia ficus-indica mission cactus non-native

Phalaris aquatica harding grass non-native; invasive (moderate)

Phyla nodiflora lippia native

Pinus radiata Monterey Pine non-native (locally)

Plantago lanceolata English plantain non-native; invasive (limited)

Quercus agrifolia coast live oak native

Raphanus sativus wild radish non-native; invasive (limited)

Rumex crispus curly dock non-native; invasive (limited)

Senecio vulgaris old man of Spring non-native

Tropaeolum majus nasturtium non-native

Typha latifolia tule native

Vitis californica California grape native



Appendix C - Plant Species Observed in the Study Area
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1.0 INTRODUCTION

This Cultural Resources Assessment Report presents the archaeological identification and
evaluation effort as well as a preliminary built environment review for the proposed Butterfield
Boulevard Extension Project in Morgan Hill, Santa Clara County. This report seeks to fulfill the
various mandates of the California Environmental Quality Act (CEQA) and other cultural
resources and planning directives of the City of Morgan Hill and Santa Clara County. The report
provides the results of an archival records search, a limited review of pertinent literature, the
results of an archaeological field inventory of parcels available for inspection, a photographic
review of the existing built environment by a qualified consulting architectural historian and
management recommendations.

2.0 PROJECT LOCATION AND DESCRIPTION

The Butterfield Boulevard Extension Project consists of the construction of an extension of
Butterfield BoulevardI and a related stormwater drainage system in a mostly agricultural area of
the City of Morgan Hill and within the Morgan Hill Sphere of Influence (MHSI), Santa Clara
County (USGS Mt. Madonna, Calif. 1996 and Gilroy, Calif. 1993, T 9S, R 3E, Unsectioned;
topographic maps, 7.5’ series) [Figs. 1-3].

The road alignment proceeds south of Tennant Avenue crossing and connecting with Fisher
Avenue and then trending southwest crossing Railroad Avenue and the Union Pacific railroad
tracks and continuing to its termination with the Watsonville Road at Monterey Road!Monterey
Highway [see Fig. 3 with APNs].

The storm water drainage system includes a 55-foot wide channel and associated detention pond.
The channel alignment proceeds along the east side of the extension of Butterfield Boulevard
under the short connector to Fisher Avenue continuing south crossing under Maple Avenue and
then a short distance south to its termination at a detention pond. The pond is within the area
bounded by Maple Avenue on the north, the Union Pacific Railroad tracks on the west, Pollard
Avenue on the south, and Seymour Avenue on the east [see Fig. 3 with APNs; David J. Powers
2005].

3.0
3.1

BACKGROUND OVERVIEW
ENVIRONMENTAL

The general study area is affiliated with the Santa Clara Valley with San Francisco Bay to the
north, the Santa Cruz Mountains to the west, and the Diablo Range to the east. The southern end
of the project is located just north of Little Llagas Creek. Little Llagas Creek, described as "a
tiny ditch" ranging from about 18 inches to 6 feet deep, was excavated before the turn of the
century to drain a swampy area along part of Llagas Avenue. It was later modified in the early
20th century. Reportedly, the creek/ditch was maintained by local landowners until ca. 1973
(King and ttickman 1973b:9/S-4286). The available USGS topographic map series for Morgan
Hill indicates that this portion of the creek has retained the same configuration as shown on the
earliest available USGS to date (e.g., USGS 1917, 1993, 1996; US War Department 1940

1. Butterfield Boulevard north of Tennant Avenue was constructed between December 1996 and January 1998.
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[photography 1939]).

3.2 NATIVE AMERICAN
3.2A Prehistoric

The general project area is in a potentially sensitive archaeological area with Little Llagas Creek
in the southwestern comer of the project and vicinity, Coyote Creek to the east, and the San
Francisco Bay margin at some distance to the north. These watercourses were loci of prehistoric
occupation in the Santa Clara Valley with Native American groups exploiting a variety of
ecological niches on the alluvial plain, the foothills and bay margins.

Native American occupation and use of the general study area appears to extend over 5000-7000
years and maybe longer. Occupation sites appear to have been selected in the area for
accessibility, protection from seasonal flooding, and the availability of resources.
Archaeological information suggests an increase in the prehistoric population over time due to
more efficient resource procurement, storage and increasing political complexity with an
increasing focus on permanent settlements with large populations in later periods. This change
from hunter-collectors to an increased sedentary lifestyle is due to more efficient resource
procurement with a focus on staple food exploitation, the increased ability to store food at village
locations, and the development of increasing complex social and political systems including
long-distance trade networks. The information obtained from archaeological studies in the
general area has played a key r01e in refining both the local and regional interpretations of Native
American history for central California. Overviews and a perspective on regional prehistory are
presented by Elsasser (1978, 1986) and Moratto (1984).

3.2B Ethnographic

The aboriginal inhabitants of the Santa Clara Valley belonged to a group known as the
Costanoans (from Spanish Costanos or "coastal people") who occupied the central California
coast as far east as the Diablo Range. The term Costanoan, as applied by anthropologists, does
not imply the existence o3 a politically unified entity, but rather refers to different groups of
people who shared similar cultural traits and belonged to the same linguistic family. An
estimated 200+ persons of partial Costanoan descent currently reside in the greater San Francisco
Bay Area; these individuals now generally prefer the term Ohlone to the anthropologists’
Costanoan (See Galvan 1967/1968:12; Levy 1978; A. Galvan, personal communication 1990).

Tribelet boundaries and village locations are inexact due to incomplete historic records, and they
remain a subject of anthropological contention and debate. The proposed project appears to have
been situated in the Mutsun tribelet/group territory of the Costanoan (Levy 1978:485, Fig. 1) or
the Matalan of the Costanoan (C. King 1977; Milliken 1995:248, 229, Map 5). The Matalan
appear to have held the Santa Valley corridor from the present town of Coyote south to Morgan
Hill.

Based on Spanish Mission records and archaeological data, researchers have estimated a
population of 1000 to 1200 individuals for this area in 1770. Within the subareas, a population
was further subdivided into tribelets. These tribelets were politically autonomous groups
containing some 50-500 individuals, with an average population of 200. The tribelet territories,
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defined by physiographic features, usually had one or more permanent villages surrounded by a
number of temporary camps. The camps were used to exploit seasonally available floral and
faunal resources (Levy 1978:485,487; C. King 1977:54).

No known village was located in the vicinity of the proposed alignment. The closest village,
Tomoi or San Carlos, is located a considerable distance south and across Llagas Creek (after C.
King 1978b:437-438). In fact, the lamsin (alternatively Las Pulgas or Matalan) of the Tamyen
tribelet/group territory is located nearer to the north (after Kroeber 1925:465; C. King 1978b;
Levy 1978:485). A major prehistoric/historic trail appears to have passed through the general
project area (see Elsasser 1986:48, Table 4, #1; Figure 10).

In addition, historic accounts of the 1770s-1790s and archaeological data suggest that a number
of tribelets may have had temporary camps within the vicinity of the study area throughout
prehistoric period and into the Hispanic Period (Kroeber 1925:465; T. King 1973a; King and
Hickman 1973).

Extensive ethnographic data for the San Francisco Bay Region are lacking, and the aboriginal
lifeway apparently disappeared by approximately 1810 due to introduced diseases, a declining
birthrate, the cataclysmic impact of the mission system and the later secularization2 of the
missions by the Mexican government. The Costanoan were transformed from hunters and
gatherers into agricultural laborers [and in some cases, craft artisans] who lived at the missions
and worked with former neighboring groups such as the Esselen, Yokuts, and Miwok (Levy
1978:486). Later, because of the secularization of the missions by Mexico in 1834, the majority
of the aboriginal population gradually moved to ranchos to work as manual laborers (Levy
1978:486). Thus, multi-ethnic Indian communities grew up in and around Costanoan territory
and it was these people who provided ethnological data in the period from 1878 to 1933.

For a more extensive review of the Costanoan see Kroeber (1925:462-473), Harrington (1942),
Galvan (1967/1968), C. King (1974, 1977, 1978a-b), Levy (1978), T. King (1973), Bean (1994),
and Milliken (1995).

3.3 HISTORIC ERA
3.3A Spanish and Mexican Period

The period of initial historic exploration of the Santa Clara Valley lasted from 1769 to 1776.
Spanish explorers in the late 1760s and 1770s were the first Europeans to traverse the Santa
Clara Valley and likely followed aboriginal trails.

The first party, consisting of Gaspar de Portola and Father Juan Crespi, traveled west of the
project (west of the Santa Cruz Mountains) and arrived in the Alviso-San Jose area in the fall of
1769. The following year, Pedro Fages led another party and was the first European to enter the
Santa Clara Valley. In 1772, Fages returned to the same vicinity with Crespi. They were

A program which replaced Franciscan clergy with "secular" (parish) clergy, released Native American
neophytes from mission jurisdiction, and converted mission property into pueblos (towns). Decrees were
issued in Spain in 1813 and 1920 and in California in 1826 and 1834 - ten missions were secularized in 1834,
six in 1835, and five in 1836 (Hart 1987:464).
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followed by Fernando Javier y Moncada Rivera and Father Francisco Palou in 1774, Bruno de
Hezeta-Palou in 1775, and Juan Bautista de Anza and Father Pedro Font in 1776. Alferez
Gabriel Moraga in 1806, and Jose Viader accompanied by Gabriel Moraga in 1810, and Jose
Dolores Pico in 1815. Even though the routes of the early explorers cannot be determined with
total accuracy, a number appear to have passed through the general vicinity of the project area
(James and McMurry 1933:8; King and Hickman 1973a:25, Map 5; Beck and Haase 1974:#16-
17; Levy 1978:486).

The Fages 1772 expedition route as mapped by Brown (1994:2, Fig. 1.1) was along the east side
of the valley3 while the USNPS, maps the Juan Bautista de Anza National Historic Trail [1776]"
(USNPS 1995)4 as west of the project. The latter camped on the east side of Santa Teresa
Boulevard south of Watsonville Road alongside Arroyo de las Llagas on March 24, 1776 at
about present day San Martins (SC1CoHH 1979:62, #19; CAL/OHP 1992a:66, #SCL-040;
Arbuckle and Rambo 1968:30-31). The favorable reports of Anza and Font led to the
establishment of both Mission Santa Clara and the Pueblo San Jose de Guadalupe in 1777 (Beck
and Haase 1974:#17).

The Spanish philosophy of government in northwestern New Spain was directed at the founding
of presidios, missions, and secular towns (pueblo) with the land held by the Crown (1769-1821),
while the later Mexican policy stressed individual ownership of the land. After the
secularization of the missions by Mexico in 1833, vast tracts of the mission lands were granted to
individual citizens. Between 1769-1823, 21 missions were established by the Franciscan priests
along the California coast between San Diego and Sonoma. Mission Santa Clara, the 8t~ of the
21 missions founded in California, was established on January 12, 1777, about 10 months before
the founding of the Pueblo of San Jose. The Pueblo San Jose de Guadalupe was one of the three
towns founded to administer and coordinate the missions and presidios of the province of Alta
California. Until 1851, Mission Santa Clara provided for all the religious needs of the Pueblo
San Jose de Guadalupe. Mission San Juan Bautista the 15th of 21 missions was founded in
1797. Either of these two of the seven missions located within Costanoan territory, may have
had a major impact on the aboriginal population living in the vicinity of the project area (Hall
1871:84; Hendry and Bowman 1940:750, 918; Hart 1987:112-113,324, 454).

o The Captain Pedro Fages Trail 1772 is listed under the theme of exploration and settlement in The California
History Plan and California Inventory of Historic Resources and is State of California Landmark #853 within
Contra Costa County and #858 in San Diego County (CAL/OHP 1973, 1976, 1990).

The National Trails System Act (P.L. 90-543 (16 U.S.C. 1241 et. seq) as amended through P.L. 102-461,
October 23, 1992 defines three types of national trails: National scenic trails, National recreation trails, and
National historic trails. National historic trails are extended trails which follow as closely as possible and
practicable the original trails or routes of travel of national historical significance. They are established to
identify and protect a historic route, plus its historic remnants and artifacts, for public use and enjoyment.
National scenic and historic trails can only be authorized by Congress, through amendment of the National
Trails System Act. Non-federally owned trail sites, segments, and interpretation facilities are added to the
national historic trail thorough certification agreements between the owner or managers and the National
Park Service (US/NPS 1996:Appendix A).

Fages was the first at this "stopping place " and was responsible for the naming "Las Llagas de Nuestro
Padre San Francisco" or Llagas Creek on March 22, 1772 (Hoover et al. 1966:442).
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During the Mexican Period (1821 to 1846) and into the American Period, the project was within
two ranchos, Ojo de Agua de la Coche, and Rancho San Francisco de las Llagas.6 The far
northern part of the project was within Ojo de Agua de la Coche, ("Pig Spring" or "Sow
Spring"), a rancho granted by Governor Figueroa to Juan Maria Hernandez in 1835 (Arbuckle
and Rambo 1968:24). Hernandez sold the Ojo de Agua de la Coche in 1845 to Charles M.
Weber of San Jose, later of Stockton, who sold it in 1846 to Bernard Murphy. Martin J.C.
Murphy, a grandson of pioneer Martin Murphy, Sr., received the patent to the Ojo de Agua de la
Coche in 1860. At the time, most of the ranch was already in the possession of Daniel Murphy
(Thompson 1857; USSG 1863; Thompson and West 1876:56; Hendry and Bowman 1940:958-
959; Wyman 1982:18-28; Hoover et al. 1966:442, 448~449; Arbuckle and Rambo 1968:24;
USGS 1980:Mt. Madonna, Calif).

Most of the project was within the boundaries of Rancho San Francisco de las Llagas ("St.
Francis of the Wounds" or Sores, Ulcers, Stigrnatas, etc) (United States Surveyor General 1863;
Thompson and West 1876:56). This rancho of ca. 26,632 acres was granted by Govemor
Figueroa to Carlos Castro on February 3, 1834 and sold to Daniel and James Murphy on August
16, 1848, who sold it in 1851 to Martin and James Murphy. The latter two patented it on March
19, 1868. Carlos Antonio Castro was born ca. 1774 in Fuerte Sonora and came with his parents,
Joaquin Isidro Castro and Mafia Martina Botiller (Botillier), with the 1776 Anza expedition
(Hendry and Bowman 1940:960-963; Arbuckle and Rambo 1968:30-31).

With the exception of the former El Camino Real/Monterey Road/US Route 101, no Hispanic
Period roads, dwellings or other structures, features etc., have been reported in or adjacent to the
proposed project. The southem end of the extension of Butterfield Boulevard terminates at the
Monterey Road/US Route 101, formerly the "Old National Mexican Road from San Francisco to
Monterey" (also known as El Camino Real). El Camino Real ran from Mission San Diego de
Alcala in San Diego to Mission San Francisco de Asis (Mission Dolores) in San Francisco. El
Camino Real is listed in The California History Plan (CAL/OHP 1973:150) and California
Inventory of Historic Resources (CAL/OHP 1976:133) and is also a State of Califomia
landmark. As a landmark designated after #770, it is automatically on the Califomia Register of
Historical Resources (CRHR; CAL/OHP 1990:204-205, Landmark #784, ca. 1999).

3.3B American Period

The Early American Period in the Santa Clara Valley is characterized by an influx of Euro-
Americans and rapid growth which overwhelmed the Hispanic residents and their
economic/cultural traditions which centered on missions, presidios, and ranchos. In the mid- 19tu

century, most of the rancho and pueblo lands in Califomia were subdivided as the result of
population growth, the American takeover, and the confirmation of property titles throughout the
state. The initial explosion in population was associated with the Gold Rush (1848), followed
later by the construction of the transcontinental railroad (1869). Still later, the development of
the refrigerator railroad car (ca. 1880s), used for the transport of agricultural produce to distant
markets, had a major impact on population growth (Broek 1932; Hart 1987).

6. The boundary between ranchos is situated just south and parallel to Tennant Avenue.
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Morgan Hill and Vicinity

During the 19th century, Morgan Hill was located about 20 miles south of the City of San Jose.
During the late American Period, the project was located within a predominantly agricultural
area with El Camino Real/Monterey Road to the west. As noted above, Martin J.C. Murphy, a
grandson of pioneer Martin Murphy, Sr., received the patent to the Ojo de Agua de la Coche in
1860. Hiram Morgan Hill married Martin Murphy’s granddaughter Diana. Their ranch was
subdivided in 1892 and by 1896 this area around Bumett Station was known as the town of
Morgan Hill. The town functioned as a small rural settlement providing goods and services for
the surrounding farms/ranches. By 1893, Morgan Hill had a post office and by 1896 it had an
extensive list of civic amenities and businesses including a church, two hotels, an express office
and a passenger and freight depot, a telephone station, a restaurant, three livery stables, a
lumberyard, several small shops, and a number of "very comfortable residences." The town
incorporated in 1906 (Thompson 1857; San Jose Mercury 1896; USGS 1917; Sawyer 1922;
Hoover et al. 1966; Arbuckle and Rambo 1968; Butler 1991; Patera 1991).

Transportation

The southern end of the project terminates at El Carnino Real/Monterey Road and crosses the
Union Pacific Railroad Company (the former Southern Pacific) railroad tracks. The corridor
remained important throughout the American Period as the main stagecoach road from San
Francisco to Los Angeles (Beck and Haase 1974:#51-53). The section between San Jose and
Gilroy/Watsonville was originally a toll road and was declared a public highway in 1874
(Sawyer 1922:149).

In general, the corridor also became the alignment for the railroads. The Santa Clara and Pajaro
Valley Railroad (SC&PV RR) officially commenced service from San Jose and reached Fifteen
Mile House-Perry Station in Coyote Valley north of the project on January 11, 1869 and Gilroy,
south of the project, about February 6, 1869. The SC&PV RR was consolidated into the original
Southern Pacific Railroad Company (SPRR Co) October 12, 1870 (Fickewirth 1992:136;
Robertson 1998:228). As a resuk of the arrival of the railroad, a "Tennant Station" was
established south of Watsonville Road [the project], north of the Arroyo de las Llagas, and the
near convergence of the tracks with El Camino Real/Monterey Road (e.g., Thompson and West
1876:56).

Proiect Specific Historic Map Review

The earliest available map of the general study area, Goddard’s 1857 Map of the State of
California, shows no roads other than the E1 Camino Real (not labeled) and Llagas in the study
area.

Thompson’s 1857 Map of the Survey of the Rancho "Ojo de Agua de la Coche" shows
"Tennant’s 21 Mile House" on the west side of the "San Jose Road" near the southem boundary
of the rancho with a "Bam" on the east side of the road in the Rancho San Francisco de las
Llagas. No other features are shown in the study area.

The United States Surveyor General’s Office (USSG) 1863 Plat of the Rancho San Francisco de
las Llagas shows only "Tennent’s 21 Mile house" [sic] and a short segment of a "Stage Road"
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crossing the rancho boundary.

Healey’s 1866 Official Map of the County of Santa Clara illustrates Wm Tennent 21 Mile
House7 on the west side E1 Camino Real/Monterey Road of just north of the northem boundary
of Rancho San Francisco de las Llagas. As shown on the Plat of the Pueblo Lands of San Jose
by G. H. Thompson and A.T. Herrmann (1866/1879) the road splits into - the westernmost to the
"Road from San Jose to Watsonville" and "Old National Mexican Road from San Francisco to
Monterey" which conforms to the present-day Monterey Road in the project area. These two
maps do not conform, possibly due to the difference in dates - the 1866/1879 map which labels
the roads shows the third road to the east labeled "Stage from San Jose to San Juan [Bautista]"
just north of the two shown on Healey’s 1866 map. Present-day Monterey Road conforms to the
alignment of the latter road in the study area, just west of the project terminus,s

By 1876, as shown in the Historical Atlas of Santa Clara County, California, the project area
passed through parcels owned by Mrs. J. Dunne.9 At the time only Monterey Road and the
railroad tracks passed through the project area and no structures or features other than "21 Mile
House", "Watsonville Road," and the Southem Pacific Railroad tracks were located in the area
(Thompson and West 1876:56).

An Anonymous 1901/1907 Street and Residence Map of Morgan Hill Area shows Tennant,
Fisher, Maple, and Seymour avenues. At this time, Railroad Avenue terminated at Termant
Avenue. The "Wheeler Nursery" was located along the south side of Tennant Avenue, west of
the project while the residence/farmstead of "Brussard" was located north of Maple Avenue and
west of the S.P. railroad tracks to the east of the project.

The 1917 USGS topographic map, surveyed in 1915, shows "Tennant" station (between Morgan
Hill and San Martin stations) just south of Tennant Avenuel° along the railroad tracks west of
the project. Railroad Avenue appears to have been extended to Maple Avenue in order to
provide southern access road to the station. At this time, no structures were located in the project
area; one structure was located in the vicinity of Maple and Seymour avenues to the northeast of
the proposed detention pond.

The 1940 USGS topographic map shows a region covered in orchards and no structures in or
adjacent [near] to the project. Both "Tennant" and the single structure northeast of the detention

Vasquez Tree/21-Mile House [Tennent’s or Tennant’s Station] (CA-SC1-468H) is listed in The California
History Plan [tree site only] and the California Inventory of Historic Resources under the theme of economic
and industrial. It is California State Landmark #259 (CAL/OHP 1973:178; CAL/OHP 1976:267; CAL/OHP
1990:231).

Point of reference - the northern border of the Rancho San Francisco de las Llagas. See also Hoover et al.
(1966:431) for additional information including observations of the William Henry Brewer (1860-1864
Geological Survey of California) whose party camped at or near the tree (Hart 1987:59-60).

The available MetroSean sheets note four parcels within the former Catherine Durme Ranch No. 7 and one
parcel in Catherine Dunne Ranch No. 7 Parcel 2.

10. As compared to the 1876 location south of Watsonville Road (e.g., Thompson and West 1876:56).
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pond shown on earlier maps were still present. In addition, a structure had been built since 1915
near the railroad tracks north of unpaved Fisher Avenue. At the time, an orchard covered the
project between Tennant and Fisher and south of Maple Avenue and most of the area between
the tracks and Monterey Road. Presumably the project area between Fisher and Maple avenues
was used for row crops (USGS 1917; US War Dept 1940 [photography 1939]).

By 1980, a number of structures in/adjacent to the project had been built and are shown on the
USGS topographic map(s). These structures are reviewed from north to south (USGS/US War
Dept. v.d. with DJP 2005 [aerial with Metroscans]).

A cluster of three buildings/structures is mapped between Tennant and Fisher Avenues and
corresponds to 515 Fisher Avenue (APN 817-08-009). Two of the buildings appear to have been
constructed between 1955-1980 while the third, located within the proposed drainage channel,
was constructed prior to 1955 (but after 1939). These buildings are identified by Banet
(1991 :List 1/S-13455; include #14 trailer, #15 residence, #16 shed, and #17 work shed). 11

One building/structure is present just to the north of Fisher Avenue at 15750 Railroad Avenue
(APN 817-08-017). This represents the easternmost of a series of elongated structures (probably
light industrial or agricultural) built between 1955-1980. It will be impacted by the project road.

Two buildings/structures are visible between Fisher and Maple avenues and third may also be
present within the drainage channel alignment at 15490 Railroad Avenue (APN 817-07-006).
The third building appears to have been built between 1955-1980. Banet (1991 :List 1) notes the
presence of a trailer (#12) and a residence (#13) at this location.

The last cluster of building/structures is located at the southern end of the project at 15540
Monterey Road (APN 817-06-004). One building/structure in or in the vicinity was built
between 1955-1980 and another to north was erected prior to 1955. The available aerial
photograph shows larger, possibly residential, structure and a smaller building (USGS 1917,
1980, 1996; US War Dept 1940 [photography 1939]; DJP 2005 [aerial with Metroscans]). This
cluster will be impacted by the road alignment.

The historic map review suggest that the built environment present within the road and channel
alignments that may be impacted by the proposed project date to between 1939 and later.

4.0 RESEARCHflNVENTORYMETHODOLOGY

The intent of the research and field studies were to identify cultural properties including
prehistoric and historic archaeological sites, historic features and standing buildings/structures
which may be potentially eligible for inclusion on the California Register of Historical Resources
(CRHR). 12

11.

12.

S-# assigned by the CHRIS/NWIC.

A historical resource may be listed in the CRHR if it meets one or more of the following criteria: "(1) it is
associated with events that have made a significant contribution to the broad patterns of local or regional
history, or the cultural heritage of California or the United States; (2) it is associated with the lives of persons
important to local, California or national history; (3) it embodies the distinctive characteristics of a type,
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4.1 RESEARCH SOURCES

A prehistoric and historic sites records search was completed by the California Historical
Resources Information System, Northwest Information Center, CSU Sonoma, Rohnert Park
(CHRIS/NWIC; File No. 04-906). In addition, a review of pertinent literature and archival
records on file at Basin Research Associates and at other repositories including the Bancroft
Library, University of California at Berkeley, were consulted. 13

4.2 AGENCIES AND INDIVIDUALS CONSULTED

The Native American Heritage Commission (NAHC) was contacted in regard to resources listed
on the NAHC Sacred Lands h~ventory (Busby 2005). The review was negative (Pilas-Treadway
2005).

No groups (e.g., historical societies) or’individuals were consulted in regard to the project.

4.3 FIELD INVENTORY

An archaeological field inventory was conducted by Mr. Christopher Canzonieri (M.A.) on May
24, 2005 of all parcels with rights-of-entry. Field photographs of all buildings and structures
with the proposed road and drainage channel alignment were reviewed by Mr. Ward Hill,
consulting architectural historian, to determine the need for further research and evaluation.

5.0
5.1

RESULTS
RECORDS SEARCH RESULTS (CHRIS/NWlC File No. 04-906)14

The majority of the archaeological data available for sites in the project area have been compiled
as a result of cultural resource compliance programs undertaken for both public agencies and
private entities.

13.

period, region, or method of construction, or represents the work of a master or possesses high artistic values;
or (4) it has yielded or has the potential to yield information important in the prehistory or history of the local
area, California or the nation." Automatic listings include properties listed in the National Register,
determined eligible for the National Register either by the Keeper of the National Register or through a
consensus determination on a project review, or State Historical Landmarks from number 770 onward. In
addition Points of Interest nominated from January 1998 onward will be jointly listed as Points and in the
California Register. Landmarks prior to 770 and Points &Historical Interest may be listed through an action
of the State Historical Resources Commission (CAL/OI-IP ca. 1999, 2001 a-b).

Specialized listings consulted include the Historic Properties Directory for Santa Clara County (CAL/OHP
2005a) with the most recent updates of the National Register of Historic Places, California Historical
Landmarks, and California Points of Historical Interest as well as other evaluations of properties reviewed by
the State of California Office of Historic Preservation. Other sources consulted California Inventory of
Historic Resources (CAL/OttP 1976); California Historical Landmarks (CAL/OHP 1990); California Points
of Historical Interest (CAL/OHP 1992); Five Views: An Ethnic Sites Survey for California (CAL/OHP
1988); and, Historic Civil Engineering Landmarks of San Francisco and Northern California (American
Society of Civil Engineers 1977) and local lists.

14. Dated April 21, 2005.
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No prehistoric or historic era archaeological sites have been recorded in or adjacent or within
0.25 miles of the proposed project.

Six archaeological compliance reports include or cross the proposed project alignments. Two are
project related reports from earlier phases and include: Preliminary Literature Review for
Cultural Resources: Morgan Hill/South County Expressway EIR Project (Garaventa 1988/S-
10248 [Alignment B]) and Cultural Resources Assessment, Sutter Boulevard Extension Project
(Banet with Rossa 1991/S-13455). The former project alignment crosses the current alignment
while the latter is crossed by and connects to the current alignment. 15

In addition, four compliance reports on file at the CHRIS/NWIC include or cross the project. 16

None

Archaeological Impact Evaluation: San Felipe Division, Central Valley Project. Part I
7he Southern Santa Clara Valley, California." A General Plan for Archaeology (King and
Hickman 1973a/S-5222);

Cultural Resources Supplement Archaeological Resources [City of] Morgan Hill General
Plan (Basin Research Associates 2000/S-27985);

Phase 1 Archaeological Survey along Onshore Portions of the Global West Fiber Optic
Cable Project (Science Applications Intemational Corporation (SAIC) 2000/S-22657)
[along Monterey Road]; and,

Cultural Resources Survey for the Level (3) Communications Long Haul Fiber Optics
Project. Segment WS05: San Jose to San Luis Obispo (Nelson and Carpenter 2000/S-
22819) [along the railroad tracks].

of these reports identified any cultural resources in or adjacent to the proposed project.

5.2 CULTURAL RESOURCES REVIEW AND EVALUATION
5.2A Archaeological Sensitivity

King and Hickman (1973a:Map 15) place the project area along El Camino Real/Monterey Road
within a zone of "low" archaeological sensitivity and the remainder within a zone of "moderate"
archaeological sensitivity.

The Archaeological Sensitivity Map completed for the City of Morgan Hill places Little Llagas
Creek and vicinity in an area of Archaeological "Sensitivity." This "Sensitivity" includes the
southern part of the Butterfield Boulevard Extension near Watsonville Road and the southem
portion of the proposed detention pond (Basin Research Associates 2000:Fig. 3).

15.

16.

1988 Alignment B appears to have been the similar to the proposed 1991 Sutter [sic] Boulevard Extension
project, but differs from the current 2005 Butterfield Boulevard Extension project alignment.

Note the Llagas Creek watershed reports by Cartier et. al. (1981) and Cartier and Detlefs (1981) do not
include the project or area adjacent.
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5.2B Archaeological Field Inventory

An archaeological field inventory was conducted by Mr. Chl"istopher Canzonieri (M.A.) on May
24, 2005. Mr. Canzonieri was accompanied by Mr. Demetri Loukas., Project Manager (David J.
Powers & Associates). All subsurface soil exposures (e.g., gopher burrows, soil cuts, creek bank
etc.) were checked for indicators of archaeological deposits. The survey generally used transect
intervals not exceeding 30 meters. Overall surface visibility varied from less than 5 percent to
75-95 percent. The various individual parcels surveyed are reviewed below.

APN 871-006-004 - Mr. William Aviles was present during the survey of his parcel located at
the southern end of the proposed road (Watsonville Road and Monterey Road). This parcel at
15520 and 15540 Monterey Road is occupied by three residences: a converted fruit stand and
two stucco style ranch houses and a barn, corral and sheds. Mr. Aviles noted that he had
constructed the barn, corral and sheds within the last 20 years. Surface visibility was
approximately 75 percent due to landscaping and paving.

APN 817-006-002 and -003 - the survey continued east into the adjacent and nearby parcels
owned by James P. Sergi. Estimated surface visibility was approximately 75 percent due to
recent agricultural activities.

APN 817-006-005 - the Marian S. Kirby property at 15570 Monterey Road is adjacent to the
Sergi and Aviles property. It had a surface visibility of approximately 75 percent. This parcel
includes a residence and lean-to sheds which are outside of the project road alignment.

APN 817-006-016 - the survey continued northeast across the Union Pacific railroad tracks and
passed through APN 817-007-007 - the Will Ray Property on the corner of Railroad and Fisher
Avenues. Visibility within the Ray parcel was extremely poor, less than 5 percent.

APN 817-008-017 - after crossing Fisher Avenue, the survey continued north through the eastern
edge of the Gallo Ventures Inc. parcel at 15750 Railroad Avenue. A large corrugated shed is
present within the road alignment. The buildings/structures and grasses on this parcel limited
surface visibility to approximately 10 percent.

APN 817-008-009 - both the road alignment and the 55-foot wide drainage canal follow a dirt
road through the Dan Jan & Mei Kiu Ling parcel at 515 Fisher Avenue. Buildings and structures
on the parcel which may be within the alignment include a residence, Quonset hut, and a
corrugated metal shed. The buildings/structures, debris (cars, pipes, trash, wood, etc.) and
raspberry plants along the east side of the alignment limited surface visibility to approximately
10-75 percent.

APN 817-008-020 - the proposed road alignment is present along the eastern edge of the U Save
Rockery Inc at 15770 Railroad Avenue on the block between Fisher Avenue and Tenant Avenue.
Surface visibility within this parcel was approximately 50 percent. This parcel includes
buildings/structures that are outside of the project alignment.

APN 817-008-027 - Lumber Co. on Railroad Avenue. This parcel was not surveyed. It includes
buildings and structure that are outside of the project alignment.

BASIN RESEARCH ASSOCIATES



12

APN 817-008-031 - the City of Morgan Hill owns the northernmost project parcel adjacent to
Tennant Avenue, north of the Jan & Ling parcel Both the road and drainage canal are within the
parcel. Surface visibility was limited to 10-20 percent due to dense vegetation.

South of Fisher Avenue surface visibility was 75-95 percent. This portion of the project includes
a small portion of the proposed Butterfield Boulevard as well as the proposed drainage canal and
storm water detention basin.

APN 817-007-021 at 610 Fisher Avenue adjacent to the south side of Fisher Avenue could not
be surveyed (no entry permit). This parcel includes buildings/structures that are outside of the
project alignment.

APN 817-007-006 - 15490A Railroad Avenue, located on the north side of Maple Avenue and
owned by Abolghassem Khamneipur, includes a house and trailers.

APN 825-006-002, -003, -029, and 030 - these four parcels just south of Maple Avenue between
Railroad and Seymour avenues to be impacted by the proposed retention pond are agricultural
fields owned by the Costa Family Partners.

5.2C Built Environment Review

Mr. Ward Hill (M.A.), consulting architectural historian, completed a review of the built
environment using photographs compiled during the archaeological field inventory of the
proposed alignments..

6.0 FINDINGS
6.1 ARCHAEOLOGICAL

The research completed for the project suggests a low to moderate potential for the presence of
intact subsurface prehistoric or historic era archaeological deposits within the project boundaries.
No prehistoric or historic era archaeological sites have been recorded in or adjacent or within
0.25 miles of the proposed project.

No Native American villages, traditional use areas or contemporary use areas or other features of
significance have been identified in or adjacent to the proposed project with the exception of a
probable Native American trail passing through the general area

No Hispanic era features have been identified in or adjacent to the project with the exception of
El Camino Real/Monterey Road, E1 Camino Real is listed in The California History Plan and
California Inventory of Historic Resources and is also a State of California landmark. As a
landmark designated after #770, it is automatically on the California Register of Historical
Resources. The proposed project will have no impact on value for which the resource is
recognized.

There are there are no listed, determined or pending California Register of Historical Resources
located in or adjacent to the project area. No other significant local, state or federal cultural
resources/historic properties, landmarks, points of interest, etc. have been identified in or
adjacent to the project (CHRIS/NWIC File No. 04-906 with other sources).
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No prehistoric or historic archaeological resources were observed within the proposed project
area during the archaeological field inventory conducted for the project. No data are available
for APNs 817-008-027 and 817-007-021. APN 817-008-027 is adjacent to the project
alignment. A small portion of APN 817-007-021 may be impacted by the future road alignment.
Previous surface impacts observed consist of paved and unpaved roads, residences and
outbuildings, imported fill, and agricultural practices.

6.2 BUILT ENVIRONMENT [see Fig. 4]

Mr. Ward Hill (M.A.), consulting architectural historian, completed a review of the built
environment using both photographs compiled during the archaeological field inventory of the
built environment and Metroscan data provided by David J. Powers & Associates.The
following are his comments.

California Register of Historical Resources Evaluation Required- Pre-1955

APN 817-006-004 - 15540 Monterey Road

The small house according to MetroScan data dates from 1947. The property includes various
sheds and outbuildings contemporary to the house and a later larger house dating from c. 1960.
The property owner indicates that the barn, corral and sheds were constructed within the last 20
years.

APN 817-007-006- 15490A Railroad Avenue

This property includes a modest single-story house that appears to date from the 1940s.

APN 817-008-009- 515 Fisher Avenue

The three buildings on this property include a single-story, single-family house, a metal storage
building and a corrugated metal Quonset hut. The house and related buildings appear to date
from the late 1940s or early 1950s.

No California Register of Historical Resources Evaluation Required - Post-1955

APN 817,008-017 - 15750 Railroad Avenue

This corrugated metal storage or agricultural building appears to date from the 1960s or 1970s.

Not Reviewed- Outside of Proposed Alignment, No Evaluation Required

APN 817-006-005 - 15570 Monterey Road

This property includes only a corrugated metal barn or storage building. The building is not
within the proposed alignment.

APN 817-007-021 - 610 Fisher Avenue

This property includes two metal clad buildings. One building appears to be a modern storage or
office building; assessor records indicate a date of 1984 for one building. The older building
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clad in corrugated metal has a roof with a series of adjacent gables. This building appears to date
from the late 1940s or early 1950s. The buildings are not within the proposed alignment.

APN 817-008-020 - 15770 Railroad Avenue

This property had no right-of-entry permit and was not reviewed. It includes buildings/structures
that are not within the proposed alignments.

APN 817-008-027

This property had no right-of-entry permit and was not reviewed. It includes buildings/structures
that are not within the proposed alignments.

Vacant Parcels

These nine parcels include fields under cultivation, a railroad right-of-way, and a road right-of-
way.

817-006-002,-003,-016
817-007-007;
817-008-031
825-006-002,-003,-029,-030

7.0
7.1

MANAGEMENT RECOMMENDATIONS
ARCHAEOLOGY

The archaeological research and field inventory indicates that there appear to be no
archaeological resources on or adjacent to the project alignments although the general area has a
"low" to "moderate" potential for buried prehistoric and/or historic era archaeological resources.

It is recommended, based on the review of pertinent records, maps and other documents, and a
field, inventory that the proposed project can proceed as planned in regard to prehistoric and
historic archaeological resources for the parcels that could be reviewed for archaeological
resources. The one parcel that could not be inspected (APN 817-007-021 at 610 Fisher Avenue)
and may be subject to ground disturbing construction should be field reviewed for archaeological
resources prior to construction.

No subsurface testing for buried archaeological resources appears warranted. If any significant
cultural materials17 are exposed-or discovered during either site preparation or subsurface

17. Prehistoric materials may include:

Human bone - either isolated or intact burials.
Habitation (occupation or ceremonial structures as interpreted from rock rings/features,
distinct ground depressions, differences in compaction (e.g., house floors).
Artifacts including chipped stone objects such as projectile points and bifaces;
groundstone artifacts such as manos, metates, mortars, pestles, grinding stones, pitted
hammerstones; and, shell and bone artifacts including ornaments and beads.

d. Various features and samples including hearths (fire-cracked rock; baked and
vitrified clay),
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construction activities within the project area, operations should stop within 100 feet of the find
and a qualified professional archaeologist contacted for further review, evaluation and
recommendations consistent with the California Environmental Quality Act. Potential
recommendations for treatment could include collection, recordation, and analysis of any
significant cultural materials followed by a professional report and curation of materials with a
responsible facility. State law shall be followed in the event of the exposure of Native American
skeletal remains.

7.2 BUILT ENVIRONMENT

Five buildings over 50 years of age are present within the proposed alignments on three
properties based on a review of the photographs of the built environment within the proposed
alignments. These include:

15540 Monterey Road (APN 817-006-004)
15490A Rail Avenue (APN 817-007-006)
515 Fisher Avenue (APN 817-008-009)

Four parcels were not reviewed. The buildings/structures are outside of the project alignment
and will not be impacted. These include:

15570 Monterey Road (APN 817-006-005)
610 Fisher Avenue (APN 817-007-021)
15770 Railroad Avenue (APN 817-008-020)
APN 817-008-027

The California Environmental Quality Act mandates that the criteria for inclusion on the
California Register of Historical Resources be used to evaluate potential historic resources that
are over 50 years in age. Additional research is recommended for the properties that appear to
over 50 years old in order to evaluate them under the California Register criteria regarding
associations with persons, events or cultural pattems of historic significance (Criteria 1 and 2)

artifact caches, faunal and shellfish remains (which permit dietary reconstruction),
distinctive changes in soil stratigraphy indicative of prehistoric activities.
Isolated artifacts

Historic cultural materials may include finds from the late 19th through early 20th centuries. Objects and
features associated with the Historic Period can include.

Structural    remains or portions of
stacked field stone, postholes, etc.).
Trash pits, privies, wells and associated artifacts.
Isolated artifacts or isolated clusters of
metal cans, manufactured wood items, etc.).
Historic human remains.

foundations    (bricks,    cobbles/boulders,

manufactured artifacts (e.g., glass bottles,

In addition, cultural materials including both artifacts and structures that can be attributed to Hispanic, Asian
and other ethnic or racial groups are potentially significant. Such features or clusters of artifacts and samples
include remains of structures, trash pits, and privies.
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and architectural interest (Criterion 3). This would include recordation on State of California
DPR 523 forms and formal evaluation once research has established their age. ~8
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Figure 3: Butterfield Avenue - Proposed Alignments with Parcel APNs



Figure 4: Butterfield Avenue - Built Environment
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¯ MAPLE AVENUE REGIONAL STORM WATER DETENTION POND

The extension of Butterfield Boulevard begins at the South end of
Butterfield Boulevard at the Tennant Avenue Intersection and connects at
the East end of Watsonville Road at the Monterey Road Intersection.

The Butterfield Channel extension begins at Tennant Avenue and
extends to West Little Llagas Creek south of Maple Avenue,

The Maple Avenue Regional Storm Water Detention Pond is located
at the Southwest corner of Maple Avenue and Seymour Avenue.

PREPARED BY:
MH Engineering Company
16075 Vineyard Boulevard

Morgan Hill, California 95037
Phone Number (408)779~7381

MH Engineering Project Number 24061.3 REP



MH engineering Co.
16075 Vineyard Blvd.
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(408) 779-7381
Fax (408) 226-5712

December 27, 2009

CITY OF MORGAN HILL
DEPARTMENT OF PUBLIC WORKS
17555 Peak Avenue
Morgan Hill, CA 95037~4128

Re: Submission of The Drainage Study for
the Butterfield Boulevard Southerly Extension,
Butterfield Channel Southerly Extension &
Maple Avenue Regional Storm Water Detention Pond

Enclosed for your review, are two (2) copies of the Drainage Study, for the Butterfield
Boulevard Southerly Extension Project. This report explains the logic and methodology for the
Butterfield watershed bounded by Cochrane Road, UPRR, SVFW and West Little Llagas Creek,
totaling 1,608 acres.

It is important to compare runoff derived from the 1980 General Plan to the runoff derived
from the current 2008 General Plan, as the 1980 General Plan runoff was the basis of the
drainage infrastructure design for Public Law 566, the federally funded regional drainage project
which still is not totally completed. Any land uses creating more runoff than the 1980 GP must be
mitigated, thus the need for a Regional Stormwater Detention Facility.

If you have any questions or need any additional information, please feel free to call our
office at (408)779-7381.

Sincerely,

William
MH Engineering Company
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1.0 INTRODUCTION AND PURPOSE

This is the Drainage Study for The Butterfield Boulevard Extension Project, Butterfield
Channel Extension and Maple Avenue Regional Storm Water Detention Pond Projects. The
purpose of this report is to provide hydrologic and hydraulic analyses to determine the overall
drainage pattems and constraints for the proposed projects.

This projects physical location and boundaries are currently on land that has not been
previously developed to its entirety. The new road alignment will disturb approximately 63
acres of land. The completed proposed project will create a .new road that will connect
Butteffield Boulevard at Tennant Avenue to Watsonville Road at Monterey Road which
includes a bridge over UPRR (formerly SPRR). Butterfield Boulevard Extension Project will
require widening of Watsonville Road and relocation of the Watsonville Road/Monterey Road
intersection towards the Southeast, approximately 80 feet. The existing culvert under
Watsonville Road is a 12.8’x4.4x25’long, passing under two lanes of traffic. Flow from the
Watsonville Road culvert then flows in a channel to the Monterey Road culvert which is a
double 10’x4’ RCB’S which flows to the East side of Monterey Road and then downstream in
West Little Llagas Creek, a drainage channel with a very wide floodplain, towards the
Southeast.

The project also includes an extension of the existing Butterfield Boulevard Channel which
now terminates on the Southside of Tennant Avenue. The extension extends south along the
East side of Butterfield Boulevard extension to Railroad Avenue, where it diverts away from
the Buttedield Boulevard Extension and continues south on the East side of Railroad Avenue
to Maple Avenue. A box culvert will be placed under Maple Avenue and the channel will
extend to West Little Llagas Creek. The proposed channel tums and runs parallel to the
existing creek but does not tie directly into it. As the proposed channel bottom becomes
shallow the flow will overbank into West Little Llagas Creek as it nears Seymour Avenue. The
24.4 acre storm water detention pond is located on the South side of Maple Avenue and is
bounded by UPRR to the West, Seymour Avenue to the East and West Little Llagas Creek to
the South.

An inlet weir structure is located in the Butterfield channel reducing the downstream flow in
Butterfield channel to 3 feet maximum depth. Flows deeper than 3 feet in the Butterfield
channel enters the 80.0 acre feet storm water detention pond. As the flows back up from West
Little Llagas Creek the pond will reach maximum capacity and water will cease to enter the
detention area. When the water elevations subside in West Little Llagas creek, the proposed
detention pond will drain via a 24" diameter outlet pipe into West Little Llagas Creek, outfalling
east of Seymour Avenue.

This study is a stand alone document that presents the findings of the hydrologic and
hydraulic analyses of the site and the contributing watershed. This study has been conducted
in accordance with the criteria set forth by the Santa Clara County Drainage Manual 2007 and



The City of Morgan Hill Department of Public Works Design Standards and Details For
Construction, Section 4 Storm Drain Design Standards.

A review of the entire Butterfield drainage basin will be reviewed for this drainage analysis.
The study will analyze the data by comparing the 1980 General Plan to the 2008 General
Plan. The report will assume that drainage basins are at complete build-out, for their
respective zoning types..The boundaries of this drainage basin has been defined to begin at
the center line of Cochrane Road, from the center line of the railroad tracks that run along side
Railroad Avenue and the most westerly side of US Highway 101, moving South down US 101
to where West Little Llagas Creek intercepts US Highway 101.

The Morgan Hill Business Park (MHBP) has been analyzed in two different scenarios. In the
1980 General Plan Analysis, the runoff for the 100 year storm represents the existing
development with the MHBP providing its own mitigation with onsite storm water detention. In
the 2008 General Plan Study the scenario is with the removal of the MHBP mitigation and free
runoff into the Butterfield Boulevard Drainage Channel.

2.0 GENERAL LOCATION AND DEVELOPMENT DESCRIPTION

2.1 Location

The project is located at the South end Butterfield Boulevard at Tennant Avenue and extends
Butteffield Boulevard to Watsonville Road at Monterey Road. See Figure 1 in Appendix "A"
for the Vicinity Map, which shows the general location of the subject property. See Figure 2 in
Appendix "A" which shows the Assessor’s Parcel Number (APN) Maps for which parcels will
be affected by the completion of this project.

2.2 Existing Site Description

The Butterfield Boulevard Extension will be constructed on land that will be disturbed for
residential, agricultural, or other business purposes per the 2008 General Plan. Most of the
site is currently fallow grass land. The general area slopes to the south west at one quarter to
one percent. Areas adjaCent to the site are a patch work of business commercial and
residential areas.

The southerly extension of Butterfield Boulevard starts at the south leg of the existing
intersection of Tennant Avenue, where existing street and channel improvements extend
approx. 100 feet. The Boulevard extension will tie into these improvements with little
disruption to traffic at Tennant Avenue or Butterfield Boulevard to the north. An existing
temporary parking lot used by Johnson’s Lumber Co. will be removed.
The channel improvements will extend southerly and an existing residence located on Fischer
Avenue will need to be raised and a Reinforced Concrete Box Culvert (RCBC) will be installed
at the realigned Fischer Avenue.

Where Butterfield Boulevard rises up and tums westward to cross Railroad Avenue and Union
Pacific Railroad (UPRR) the Butterfield channel extension separates from the roadway
improvements and extends southerly, east of Railroad Avenue, through open agricultural land.
An existing driveway from Railroad Avenue, to a farm labor camp located at approx, midblock



of Railroad Avenue will be severed by.the channel improvements, requiring a RCBC or
relocation of the driveway to Maple Avenue.

At Maple Avenue, a RCBC will be installed to allow the channel improvements to continue
southerly along UPRR towards West Little Llagas creek through row crop agricultural land.

This corner bounded by Maple Avenue, UPRR, Seymour Avenue, and West Little Llagas
Creek is the proposed location for a Regional Storm Water Detention facility, that will be
designed also as a city park. This site is also being used currently for row crop agricultural
purposes. The existing residence located at the northern corner of the site is currently planned
to remain and the grading for the detention pond will avoid conflicts with this existing use.

West Little Llagas Creek located along the southem boundary of the purposed regional
detention pond is not proposed to be altered, all grading to be setback a minimum of fifty (50)
feet, except that a (2) 24-inch diameter pipes are proposed to be connected to the creek, east
of Seymour Avenue.

2.3 FEMA Flood Plain Information

The project site has two areas within its boundary that have been identified as a Flood Zone.
These areas are designated an (AE) Flood Zone. The first Flood Zone is in the area where
Butterfield Boulevard will connect at Watsonville Road and Monterey Road. The AE Zone is
an area of flood inundation by the 1% annual chance flood, this area may have a total water
level of less than three feet, but the Base Flood elevation has been determined.. This
information was obtained from the Federal Emergency Management Agency (FEMA) Flood
Insurance Rate Map (FIRM). The FIRM Map Number. See Figure 3 in Appendix "A" to view
this map.

The second Flood Zone area within the project boundary is the area of the proposed Regional
Storm Water Detention Pond, which is also in an AE Flood Zone.
See attached Figure 3, "FLOOD INSURANCE RATE MAP".

2.4 Previous Studies

2.4.1 Flood Insurance Study (FIS)

In 1988, FEMA published a Flood Insurance Study for West Little Llagas Creek and
republished again this year in May 2009. The difference between the two studies were in the
elevation datum, changed form NGVD29 to NAVD88, and the 1988 flood boundaries were
overlayed onto aerial photo maps. The hydrology and hydraulic calculations were not
changed. A copy of Table 6- Summary of Discharges from the 2009 FIS is attached. Also
attached is the published 1988 and 2009 Flood Profiles. This study uses the 1988 FIS on
N6VD29 Datum.

Inspection of the FIS Table 6 reveals the following:

¯ Flow at Watsonville Road Culvert in a Q100 is 1936 cfs.



¯Flow East of Monterey Road is only 813 cfs, as a result of a split flow condition
at the entrance to the existing 10’x4’ RCB’S on the Westside of Monterey Road.

¯ Flood profiles show the Base Flood Elevation (BFE) as follows:

¯Upstream Watsonville Road

¯ Upstream Monterey Road

¯Downstream Monterey Road

320.5

319.8

317.0

2.4.2 HEC-RAS Calculations

The Hec-2 hydraulic model that was used in the FIS of W. Little Llagas Creek was
obtained from the S.C.V.W.D. website and converted and calibrated for use in this study.
Also, MHE has published an overview map which is included herein entitled ’Watsonville
Road Culvert Study w/HEC-RAS", which shows:

¯Flow distribution.

¯City of Morgan Hill Topo (also used for FIS).

¯Section Lines used in the Study.

MHE has found some discrepancies in the 1988 and 2009 FIS studies, the most
relevant is that the Flood Profile shows the BFE above Watsonville Road to be 320.5 +/-, but
the HEC-RAS model determines this elevation to be only 319.69 feet.

MHE recommends that the 319.69 feet.elevation be used as the predevelopment BFE
for comparison with the post development model.



2.4.3 1991 Water Surface Profile (WSP)

In December 1991, MH Engineering Co. published "Hydraulic Report For Sutter Boulevard
Channel". This report provided water surface profile calculations for the "Sutter" now
Butterfield Channel. These calculations followed the master plan layout prepared by Aqua
Resources for Butterfield Channel and the regional detention pond now being proposed.

These calculations are for Q100 using a Type IA storm distribution in the SCS Unit
Hydrograph methodology, and are the basis of the existing channel improvements located
north of Tennant Avenue. The current modeling uses the SCVWD "General .Storm" which
results in fiowrates approx. 25% less than in the 1991 study.

3.0 HYDROLOGY

3.1 Hydrologic Model and Parameters

Rainfall -Runoff Model

In order to design the Regional Storm Water Detention Facility a runoff hydrograph was
developed for the Butterfield Boulevard Corridor, using SCS unit hydrograph methodology and
rainfall distribution developed by the SCVWD entitled "General Storm". This methodology and
rainfall distribution were used in the FEMA Flood Insurance Study. Excerpts related to Morgan
Hill are attached as Appendix Section 4.

Rainfall

In Morgan Hill, California there was a rainfall event in 1959 that we have utilized for this study.
Our Butterfield Avenue Extension project site is located within the NOAA ATLAS II 10-year
and 100-year storm event limits acceptable for this study. Based on the gauged rainfall data
collected during the 1959 storm. The following represent the rainfall depths for a 24-hour
storm event:

¯ 4.17 inches forthe 10-year event.
¯ 5.59 inches for the 100-year event.

ADJUSTED
ADJUSTED

The drainage area is approximately 2.5 square miles. Because it is less than 12 square miles,
a custom storm distribution was used, based on the above listed rainfall information.

HydroloRic Soils Groups

Morgan Hill is approximately 24 miles south of downtown San Jose13 miles north of Gilroy,
and 15 miles inland from the Pacific Coast. Lying in a roughly 4-mile wide southern extension
of the Santa Clara Valley, it is bounded by the Santa Cruz Mountains to the west and the



Diablo Range to the east. At the valley floor, Morgan Hill lies at an elevation of about 350 feet
above Mean Sea Level. The project site is in the Southern part of Morgan Hill. For the
purpose of this Hydrologic analysis, infiltration losses are related to the SCS Soil
Classifications. Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-duration
storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three dual
classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These
consist mainly of deep, well drained to excessively drained sands or gravelly sands. These
soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly
of moderately deep or deep, moderately well drained or well drained soils that have
moderately fine texture to moderately coarse texture. These soils have a moderate rate of
water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of
soils having a layer that impedes the downward movement of water or soils of moderately fine
texture or fine texture. These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet.
These consist chiefly of clays that have a high shrink-swell potential, soils that have a high
water table, soils that have a claypan or clay layer at or near the surface, and soils that are
shallow over nearly impervious material. These soils have a very slow rate of water
transmission.

The SCS soil types within the drainage area, and their corresponding hydrologic soil groups,
were identified from the ’Department of Agriculture - Natural Resource Conservation Service,
Web Soil Survey, web-site and are shown on the following tables for each study period:

101

102

103

104

San Ysidro
Pleasanton Loam
Arbuckle Gravelly Loam
Pleasanton Loam
San Ysidro
Cortina
Arbuckle Gravelly Loam
Pleasanton Loam
San Ysidro
Arbuckle Gravelly Loam
Pleasanton Loam
San Ysidro

D
B
B
B
D
D
B
B
D
B
B
D

45%
55%
2%

5O%
46%
2%
10%
8O%
10%
10%
8O%
10%
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Arbuckle Gravelly Loam                 B              10%
105 Pleasanton Loam B 90%

Arbuckle Gravelly Loam B 10%
106 Pleasanton Loam                      B              90%

Arbuckle Gravelly Loam                 B              10%
107 Pleasanton Loam B 90%

Arbuckle Gravelly Loam B 10%
108 Pleasanton Loam B 80%

San Ysidro D 10%
Arbuckle Gravelly Loam B 10%

109 Pleasanton Loam B 90%
San Ysidro D 10%
Arbuckle Gravelly Loam B 10%

110 Pleasanton Loam B 70%
San Ysidro D 20%
Arbuckle Gravelly Loam B 10%

111 Pleasanton Loam B 88%
San Ysidro D 2%

101

102

103

104

105

106

107

108

109

110

111

Arbuckle Gravelly Loam (ArA)
Pleasanton Loam (PoA)
Arbuckle Gravelly Loam (ArA)
Pleasanton Loam (PoA)
San Ysidro (SdA)
Cortina
Pleasanton Loam (PoA)
San Ysidro (SdA)
Arbuckle Gravelly Loam (ArA)
Pleasanton Loam (PoA)
San Ysidro (SdA)
Pleasanton Loam (PoA)
San Ysidro (SdA)
Arbuckle Gravelly Loam (ArA)
Pleasanton Loam (PoA)
San Ysidro (SdA)
Pleasanton Loam (PoA)
San Ysidro (SdA)
Arbuckle Gravelly Loam (ArA)
Pleasanton Loam (PoA)
Arbuckle Gravelly Loam (ArA)
San Ysidro (SdA)
Arbuckle Gravelly Loam (ArA)
San Ysidro
Arbuckle Gravelly Loam (ArA)
San Ysidro

B
B
B
B
D
A
B
D
B
B
D
B
D
B
B
D
B
D
B
B
B
D
B
D
B
D

98%
2%
21%
24%
55%
1%

41%
58%
37%
52%
11%
98%
2%
81%
9%
10%
31%
69%
99%
1%

37%
63%
78%
22%
96%
4%

]!



112

113

114

115

116

117

118

119

Arbuckle Gravelly
San Ysidro
Arbuckle Gravelly
Arbuckle Gravelly
San Ysidro

Loam (ArA)

Loam (ArA)
Loam

Arbuckle Gravelly Loam (ArA)
Arbuckle Gravelly Loam (ArA)
Pleasanton Loam (PoA)
San Ysidro (SdA)
Arbuckle Gravelly Loam (ArA)
Arbuckle Gravelly Loam (ArA)
Pleasanton Loam (PoA)
San Ysidro (SdA)
Arbuckle Gravelly Loam (ArA)
Pleasanton Loam (PoA)
San Ysidro (SdA)

B
D
B
B
D
B
B
B
D
B
B
B
D
B
B
D

74%
26%
100%
98%
2%

100%
60%
5%

35%
100%
96%
1%
3%

93%
2%
5%

Curve Numbers (C_~)

The proposed site is in an area that has been developed for agriculture, commercial, and
industrial development. The general area is characterized as rural via the 1980 General Plan,
and as Industrial as per the 2008 General Plan. For this study the entire drainage basin was
studied and curve numbers were assigned based on the land use type from 1980 and 2008
General Plans. The following represents curve numbers that were used based on the land
use types for this study:

Table of Runoff SCS Curve Numbers

Description                         Condition    A B C D Condensed Description
FULLY DEVELOPED URBAN AREAS Vegetation

im

Residential Districts
|m

]2



(No
DEVELOPING URBAN AREA Vegetation)

CULTIVATED AGRICULTURAL LAND
Fallow

Row

OTHER AGRICULTURAL LAND

Time of Concentration

Time of concentration (Tc) is the time that it takes water to flow from a drainage basin’s most
hydraulically remote point to the basin’s outlet. Concentration time is used to determine how
"far away" (time wise) the peak of the unit hydrograph is from a point being analyzed. This
time is then used to combine unit hydrographs as they would in nature (rather than
algebraically adding peaks and yielding much higher theoretical flows).

Concentration Time (Tc) is a combination of an initial overland time (Ti - non-channelized)
and travel time (Tt- channelized) in a ditch, channel, gutter, storm sewer, etc.



T~ will be calculated using Kerby’s Equation. This is an equation that was developed in 1959
for computing the time of concentration for overland flow distances of less than 10 feet and
not greater than 3000 feet.

where:

to- time of concentration in minutes.

s - overland slope in ft/ft.

n - roughness coefficient.

L- length of overland flow in feet.

A table of recommended values for n is given below:

Surface Description
Smooth, impervious surface
Poor grass, cultivated row crops of moderately rough bare soil
Smooth, packed bare soil
Pasture or average 9rass
Deciduous timberland
Timberland with deep forest litter or dense grass

N
0.012
0.07
0.1
0.4
0.6
0.8

Initial ovedand time (Ti) considers flow resistance (n), overland flow length (L) and an average
basin slope (S). Travel time (Tt) considers concentrated flow length and average flow
velocity.

Ti = 0.83(Lns-°5)-°’’~67
Tt = L/(60*V)

3.2 The 1980 General Plan

The general area falls to the Southeast at approximately .25 to 1 percent. All of the flow
would have flowed to a channel that would have been constructed along Railroad Avenue. All
of the flows would have eventually flowed to the Llagas Creek. Please refer to Figure 6, for
the Overall Drainage Map - General Plan 1980, to follow the Sub-Basin Delineation and Flow
Routing.

Included in this Section is a land use Comparison table in which the 1980 General plan is
compared to the 2008 General Plan. While the 2008 General Plan includes a larger
developed area, south of Tennant Avenue, there are subtle changes that reduce the runoff in
the 2008 land use plan to approximate equal the 1980 General Plan, absent the full runoff
release of the MHBP.
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The change that produces’ the most offset is in the density of the Single Family Residential,
Medium. The 1980 GP allowed 4-6 houses per acre while the 2008 GP only allows 3-5
houses per acre. This slight decrease in developed runoff applied to a fairly significant area
(613 acres) results in a fairly significant decrease in developed runoff over the 1980 General
Plan.

1980 General Plan Summary Table

Kerby’s Time Of Concentration Equation

Solving for time of concentration.

Sub-Basin ID Acres CN High ELE Low ELE

102-A
102-B

103-~
103-B

104-A
104-B
104-*
104-B

105-A
105-B
105-C
105-D
105-E

106-A
106-B
106-C
106-D
106-E

107-A
107-B

94.4
19.5

93.5
16.9

188.3
5.4

29.6

81.7
14.2
12.6
5.1
5.2

37.4
60.7
15.6
18.1
17.8

53,2
44.6

78.0
88.0

78.0
88

78
85

88

78
85
90

90.0
92,0

78
85
88
90
88

78
85

379.5
352.9

378
351

372
351.2
350

347.3

364.2
355.3
348.2

0
347

354
348.5

0
0

341.4

348
337.2

352.9
351.3

351
349.3

351.2
350

347.3
342.5

355.3
348.2
347
0

343

348.5
341.4

0
0

340.33

337.2
335

Length

5010
720

5160
720

4200
300
1200
630

2160
1020
510
0

87O

1650
2100
0
0

870

3300
510

Slope

0.0053
0.0022

0.0052
0.0024

0.0050
0.0040
0.0022
0.0076

0.0041
0.0070
0.0024
0.0000
0.0046

0.0033
0.0034
0,0000
0.0000
0.0012

0.0033
0.0043

Kerby’s
n

0.012
0.012

0.012
0.012

0.012
0.012
0.012
0.012

0.012
0.012
0.012

0
0.012

0.012
0.012

0
0

0.012

0.012
0.012

TC

19.1
9.5

19.4
9.3

17.9
5.5
12.0
6.7

13.7
8.5
7.9
0.0
8.7

12.7
14,1
0.0
0.0

11.9

17.6
6.9



107-C

108-A
108-B

109-A
109-B
109-C
109-D
109-E

110-A
110-B

40.6

64.6
48.8

30.1
36.8
7.6
10.7
14.4

13.2
87.5

335

340
330

330.5
324.7

0
0

322

0
321.5

333.9

330
326

325.7
322
0
0

320.1

0
314.5

960

276O
1080

1860
840
0
0

660

0.0
3199.4

0.0011

0.0036
0.0037

0.0026
0.0032
0.0000
0.0000
0.0029

0.0000
0.0022

0.012

0.012
0.012

0.012
0.07
0
0

0.07

0
0.07

No offsite flows will impact this project, because no off site flows enter or are muted in the
studied drainage basin.

3.3 The 2008 General Plan

The 2008 General Plan is characterized by full onsite development of the zoning map within
our study area. Flows are to be conveyed by a channel that flows along Butterfleld Boulevard,
and to be detained at a detention basin constructed at Maple Avenue, and then released to
the Llagas Creek

2008 General Plan Summary Table

Kerby’s Time Of Concentration Equation

Solving for time of concentration.

= 0.83(L  

Sub-BasinlD Acres CN High ELE LowELE Length Slope Kerby’sn TC

0.012

106-A 370 366 960 0.012
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106-B
106-C
106-D
106-E
106-F
106-*
106-G

107-A
107-B

108-A
108-B
108-C
108-D
108-E
108-F
108-G
108-*
108-H

110-A
110-B
110-C
110-D
110-E
110-F

110-G
110-H
110-1
110-J
110-K

111-A
111-B

112-A
112-B
112-C
112-D
112-E
112-F

114-A
114-B

366
360.1
357

355.7
355.7
355.3
348.8

360.1
357

355.7
355.3

355.3
348.8
347.3

1170
675
930
570
180
495
600

630
1768

1020
0

0
1020
930
540

315
420
810

354
0

351
347

345.5
344
0
0

342.6
0
0

346
343

351
0

347
345.5
344

342.6
0
0

342.1
0
0

343
339

343.3
340.2
339.6
336.5
335
0

348
343.3
340.2
339.6
336.5

0

870
0

870
540
540
1080
0
0

1200
0
0

1110
1200

810
840
525
555
360
0

340.2     337.8     930
0     0

0.012
0.012
0.012
0.012
0.012
0.012
0.012

0.012
0.012

0.012
0
0

0.012
0.012
0.012
0.012
0.012
0.012

0.012
0

0.012
0.012

0
0.012

0
0

0.012
0
0

0.012
0.012

0.012
0.012
0.012
0.012

0
0

0,012
0

]?



114-C 337.8     335.8     420 0.012
114-D 335.8 330 1470 0.012

No known offsite flows affect the drainage basin.

3.4 Basin Summary

There were moderate changes in the General Plan from 1980 to 2008. The Land Use
Comparison Table shown in Figure 8 represents the land use changes from that period.



Hyd. No.
6

9

12

15

18

21

24

27

3O

1980 GP
Total Flow Time (Tc)

Ttot=tc+ Lag

Basin 101
1005 +60
1.93

990 + 60
2.41
2100 ÷ 60
3.09
510 "-.60
2.33
1710 ÷60
3.90
1710 .-’60
4.05
1680 +60
4.62
1680+60
4.27
1800+60
4.18

La~l.
8.67 min.

6.85 min.

11.33 min.

3.65 min.

7.31 min.

7.04 min.

6.06 min.

6.56 min.

7.18 min.

ET
57.97 rain.

64.82 min.

76.15 min.

79.8 min.

87.11 min.

94.15 min.

100.21 min.

106.77 min.

113.95 min.

Desc.
@ Central

@ East Main

@ Diana

@ E. Dunne

@San Pedro

@Barrett

@Tennant

@ Fischer

@ Maple

A=1608.8 CN=81.2 Tc=114 min. = 1.9 hours

Q= 720.34 cfs@ 18.63 hours Routed Q2 683 cfs@ 18.40 hours



2008 GP
Total Flow Time (Tc)

Ttot= tc+ Lag

Hyd. No.

7

11

15

19

23

27

31

35

38

mc
49.3 min.

1200+60
2.61
990 +60
1.47
2010 +60
2.51
810 +60
1.62
1680 .-60
3.65
1950 +60
3.86
1680 +60
3.83
1650 +60
4.88
1800 +60
4.30

Lag

7.66 min.

11.22 rain.

13.35 min.

8.33 min.

7.67 min.

8.42 min.

7.31 min.

5.63 min.

6.98 min.

ET

56.96 min.

68.18 min.

81.53 min.

89.86 min.

97.53 min.

105.95 min.

113.26 min.

118.89 min.

125.87 min.

Desc.
MHBP (101)

@ Central

@ E. Main

@ Diana

@ E. Dunne

@ San Pedro

@ Barrett

@Tennant

@ Fischer

@ Maple

A= 1608.8 acres CN= 84.8 Tc= 126 min = 2.1 hrs

Q= 734.74 cfs @ 18.73 hours Routed Q= 745.98 cfs @ 18.27 hrs
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The following table
Plan:

represents the flows for the 1980 General

BUTTERFIELD CHANNEL
Basin Summary Table

Plan and the 2008 General

MHBP
East Central Ave.
East Main Ave.
Diana Ave.
East Dunne Ave.
San Pedro Ave.
Barrett Ave.
Tennant Ave.
Fisher Ave.
Maple Ave.
W. Little Llagas Creek

400
97
127
223
119
150
138
114
100
100
41

4OO
497
624
847
966

1,116
1,254
1,368
1,468
1,568
1,609

88/118
131/176
173/232
256/343
304/407
363/487
416/557
449/602
479/642
504/676
510/684

See Hydrographs in Appendix "A Sections 2 and 3"

193/259
224/300
266/357
338/453
383/514
441/591
476/638
512/686
535/717
556/746
571/766

4.0 HYDRAULICS

4.1 Street Flow Calculations

For the purposes of this study street flows were not studied.

4.2 The Butterfield Channel

The Butterfield Channel is a channel that is adjacent to Butterfield Boulevard. The general
dimensions for this channel are 2 to 1 side slopes, 8 feet of total depth and 10 to 30 feet
bottom width. The Channel is generally earthen with planted grass along the bottom. At least
two feet of freeboard will flow throughout the channel meeting the minimum requirements for
channels. Water surface profile calculations using HEC-RAS are provided in Appendix B,
Section 1.
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Butterfield Channel 100yr Storm Data

MHBD
East Central Ave.
East Main Ave.
Diana Ave.
East Dunne Ave.
San Pedro Ave.
Barrett Ave.
Tennant Ave.
Fisher Ave.
Maple Ave.

.11%
.15%
.15%
.28%
.21%
.22%
.23%
.31%
.28%
.10%

259
300
357
453
514
591
638
686
717
746

* 60" Pipe flows under pressure. BW= Bottom Width

4.3 Storm Drain and Drop Inlets

For the purposes of this study Storm Drain and Drop Inlets were not studied.

4.4 West Little Llagas Creek

The Hydrologic Engineering Center (HEC), developed the River Analysis System (HEC-RAS).
This software was used to model the W. Little Llagas Creek for pre and post development
conditions.

Watsonville Road Culvert

Currently, West Little Llagas Creek floods over Watsonville Road on a near annual frequency.
Every two to three years the road is closed until flood waters recede. The root cause of
flooding is the limited capacity of the existing Monterey Road culvert located just downstream
of Watsonville Road. The Monterey Road culvert cannot be enlarged as it will cause
increased flooding east of Monterey Road as there is currently a split flow; 800+/- cfs under
Monterey Road through the culvert and 1,100 +/- cfs flowing overland on the west side of
Monterey Road. Eventually the west split floods over the crown of Monterey Road within
1,000 feet south of Watsonville road, and rejoins West Little Llagas Creek before it flows
under the UPRR culvert.

At Watsonville Road it was decided at a meeting with the City’s consultants, Mark Thomas &
Co, MH Engineering, and City Public Works staff, to use a design alternative using a double
10x4 RCBC under Watsonville Road, replacing the existing 12.8 x 4.4 RCBC, and maintaining
a small reach of the existing channel upstream of the existing double 10’x 4 under Monterey
Road.
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This alternative maintained the existing upstream Q100 flood elevation and maintaining the
existing downstream Westside split flows without change in flow pattern. This alternative does
reduce the frequency of flooding over Watsonville Road to approximately Q2.

This is a temporary problem as the PL566 flood improvement project located to the southwest
of Monterey Road will be completed within 5 to 10 years, rerouting flood waters away from
Monterey Road. The watershed after PL566 is completed is reduced to 32.3 acres of local
drainage requiring only a 48 diameter pipe for even Q100 flows.

Butterfield Channel Confluence

As West little Llagas Creek flows under the UPRR, a split flow occurs on the West Side of the
tracks. The existing culvert is a 13’x 5.4 RCBC and the elevation of the top rail is at 316.3.
Before the flood waters can reach the top of the rail, the flood moves southerly along the West
side of the tracks to Llagas Creek. HEC-RAS analysis of this split flow computes 700 cfs
flowing through the box culvert and 1,260 cfs flooding to Llagas Creek. The FEMA FIS only
reports 460 cfs. 700 cfs were used in our WSP Study for the confluence of Butterfield Channel
and West Little Llagas Creek. Before and after effects of flow reduction benefited by the
Regional Storm Water Detention Pond, a floodplain analysis on the reach adjacent to the
regional pond was performed using the flows from the FEMA FIS (except 700 cfs under
UPRR). Due to the berming of the pond in the floodplain, a reduction of conveyance resulted
on the original layout. So after several interations, the current layout which moved the berm
northerly by 100 feet and the Butterfield Channel extending to Seymour Avenue, provides the
conveyance needed for less than 0.09 feet of difference.

4.5 REGIONAL STORM WATER DETENTION POND

Significant reduction of peak flow runoff is provided by the proposed Regional Storm Water
Detention Pond, where the FEMA FIS shows 1770 cfs in West Little Llagas Creek at a point
just upstream of Seymour Avenue (See attached Figure 1 ). The FIS shows only 460 cfs
downstream of SPRR in West Little Llagas Creek, which means the difference, 1310 cfs,
results from the Butterfield Boulevard Corridor Watershed. A footnote in said FIS qualifies the
runoff rates as "not computed", which allows this study to be adopted as best community
information.

The computed runoff hydrograph for the Butterfield Corridor and 2008 General Plan resulted
in a Peak runoff rate of 746 cfs, much less than FEMA’s estimate of 1,310 cfs, but MHE
calculations show 700 cfs flowing under UPPR instead of 460 cfs per FIS. Net results in
unrouted flow of 1,446 cfs instead of 1,770 cfs (FIS) upstream of Seymour Avenue.

With Butterfield Channel side weir flowing into the Regional Detention Pond, the Butterfield
flow is reduced from 746 cfs to 352 cfs (Hydrograph 45) in the channel. 394 cfs continues
down the Butterfield Channel to West Little Llagas Creek. When the pond outflow, SPRR and
Butterfield hydrographs are added together the total downstream flow in West Little Llagas
Creek is 1,109 cfs.

Since the 1980 General Plan flows are the limiting peak runoff flow rates allowed out of the
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system, we have calculated the maximum flow rate to be the sum of 1980 GP Butterfield plus
SPRR which equals 684 + 700 or 1,384 cfs.

The proposed pond mitigates the increased flow from the MHBP and 2008 General Plan
ultimate development.

These hydrograph routing calculations are provided in Appendix A, Sections 2 and 3.

5.0 CONCLUSIONS AND RECOMMENDATION

5.1 Effectiveness of Proposed Facilities

With the installation of a new RCBC under the realigned and widened Watsonville Road, no
increase in flooding will result upstream or downstream.

The slight upsizing of the culvert from its existing size allows less frequent flooding and the
ability to use the ultimate raised curb median in Watsonville Road over the creek.

The proposed Butterfield Channel improvements will alleviate nuisance flooding of Tennant
Avenue near SPRR, provide Q100 capacity of the Butterfield Boulevard 2008 General Plan
Build out and allow the MHBP to remove bricked connection to Butterfield Channel, which was
installed in Phase 2 of Butterfield Boulevard Improvements.

Other nuisance flooding occurs along the east side of Butterfield Boulevard as a result of the
temporary check dams used to slow the water in the channel. Upon completion of the
Regional Storm Water Detention pond, these check dams can be removed and Butterfield
Boulevard will not experience this nuisance flooding.

The proposed Regional Detention pond reduces the 2008 GP flows to below 1980 GP flow
rates and in accordance with flowrates used to design PL566 public improvements, which
have been installed downstream in Llagas Creek.

Also upon completion of the detention pond, the MHBP may remove onsite detention with City
approval.

5.2 Compliance with Regulations and Adopted Plans

MH Engineering has designed this site to comply with the "Uniform Regulations for the
Control of Drainage," "Santa Clara County Hydrologic Criteria" Federal Emergency
Management Agency requirements, Santa Clara County Grading Ordinance, and the Santa
Clara Valley Water District Collaborative Standards and Details and The City of Morgan Hill
criteria.
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5.3 Recommendation

We recommend acceptance of this drainage study and construction of this project. City of
Morgan hill Public Works should circulate this document for review and comment to the
following agencies:

Santa Clara Valley Water District
Santa Clara County LDE
U.S. Fish and Game
Army Corp. of Engineers
Regional Water Quality Control Board

A follow up meeting and project modifications should be anticipated from recommendations
from these agencies, before approvals and permitting are obtained.

6.0 REFERENCES

Flood Insurance Rate Map. Federal Emergency Management Agency, May 19,
2009.

2.) Hydraulic Report For Sutter Boulevard Channel Draina.qe Study for Q100
Prepared by MHE, dated December 17, 2009.

3.)    FIS excerpts
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FLOOD INSURANCE STUDY
SANTA CLARA COUNTY, CALIFORNIA AND INCORPORATED AREAS

1.0 INTRODUCTION

1.1 Purpose of Study

This countywide Flood Insurance Study (FIS) investigates the existence and
severity of flood hazards in, or revises and updates previous FISs/Flood Insurance
Rate Maps (FIRMs) for the geographic area of Santa Clara County, California,
including: the Cities of Campbell, Cupertino, Gilroy~ Los Altos, Milpitas, Monte
Sereno, Morgan Hill, Mountain View, Palo Alto, San Jose, Santa Clara, Saratoga,
Sunnyvale, the Towns of Los Altos Hills and Los Gatos, and the unincorporated
areas of Santa Clara County (hereinafter referred to collectively as Santa Clara
County).

This FIS aids in the administration of the National Flood Insurance Act of 1968 and
the Flood Disaster Protection Act of 1973. This FIS has developed flood risk data
for various areas of the county that will be used to establish actuarial flood
insurance rates. This information will also be used by Santa Clara County to update
existing floodplain regulations as part of the. Regular Phase of the National Flood
Insurance Program (NFIP), and will also be used by local and regional plarmers to
further promote sound land use and floodplain development. Minimum floodplain
management requirements for participation in the NFIP are set forth in the Code of
Federal Regtflations at 44 CFR, 60.3.

In some States or communities, floodplain management criteria or regulations
may exist that are more restrictive or comprehensive than the minimum Federal
requirements. In such cases, the more restrictive criteria take precedence and the
State (or other jurisdictional agency) will be able to explainthem.

1.2 Authority and Acknowledgments

The sources of authority for this FIS are the National Flood Insurance Act of 1968
and the Flood Disaster Protection Act of 1973.

This FIS was prepared to include all jurisdictions within Santa Clara County in a
countywide FIS. The authority and acknowledgments prior to this countywide FIS,
were compiled from the previously identified FIS reports for flood prone
jurisdictions within Santa Clara County and are shown below:

Campbell, City of: The behind levee analyses for this study, were performed by
URS Corporation, for the Federal Emergency Management
Agency (FEMA), under Contract No. EMF-2003-CO-0047.
This work was completed in October and November 2007.



Cupertino, City off

Gilroy, City of."

The hydrologic and hydraulic analyses for this study were
performed by George S. Nolte and Associates, for FEMA,
under Contract No. H-4035. This work, which was
completed in October 1978, covered all significant flooding
sources affecting the City of Cupertino.

The hydrologic and hydraulic analyses for this study were
performed by George S. Nolte Associates, for FEMA,
under Contract No. H-4035. This work, which was
completed in January 1978, covered all significant flooding
sources affecting the City of Gilroy.

This study was revised September 4, 1987, to add
approximate Zone A flooding along Uvas Creek for an area
located west of Thomas Road to the Railroad. The flood
boundaries were delineated from information provided by
the City of Gilroy based on the February 1986 flood.

A third study was revised on August 17, 1998, to
incorporate the results of restudies of Lions, Llagas, Uvas,
and North and South Morey Creeks, West Branch Llagas
Creek (upstream and downstream of Day Road), West
Branch Llagas Creek-East Split, Llagas Overbank (Old
Miller Slough), and Miller Slough.

The restudies were condueted by Nolte and Associates,
Inc., for FEMA, under Contract No. EMW-90-C-3108.
This work also includes a restudy of the lower portion of
Uvas Creek, from the Railroad to the downstream limit of
the study conducted by the SCVWD, and a portion of
West Branch Llagas Creek, from the NRCS, formerly the
SCS, PL566 interceptor project at Day Road to
approximately 2,500 feet upstream of Coolidge Avenue.
The area revised within, the City of Gilro.y includes the
area from Golden Gate Avenue to approximately 600 feet
upstream along West Branch Llagas Creek and from the
NRCS, formerly the SCS, PL566 to approximately 650
feet upstream of Golden Gate Avenue along West Branch
Llagas Creek-East Split.

The behind levee analyses for this study were performed by
Nolte Engineering Company, for FEMA. This work was
completed in June 2007.

The behind levee analyses for this study were also
performed by.URS Cp~o_r.~fi_0_n_: f_or_ _the F.e.d.e_ra_! .~_m_~r_ge_n~y ................
Management Agency (FEMA), under Contract No. EMF-



2003-CO,0047. This work was completed in October and
November 2007.

Los Altos, City of: The hydrologic and hydraulic analyses for this study were
performed by George S. Nolte and Associates, for FEMA,
under Contract No. H-4035. This work, which was
completed in .December 1977, covered all significant
flooding sources affecting the City of Los Altos.

LosAltos Hills, Town off The hydrologic and hydraulic analyses for this
study were performed by the United States Geological
Survey (USGS), for FEMA, under Inter-Agency Agreement
No. IAA-H-17-75, Project Order No. 12. This work, which
was completed in November 1976, covered all significant
flooding soutr~ affecting the Town of Los Altos Hills.

Los Gatos, City of: The hydrologic and hydraulic analyses for this study were
performed by George S. Nolte and Associates, for FEMA,
under Contract No. H-4035. This work, which was
completed in December 1977, covered all significant
flooding sources affecting the Town of Los Gatos.

Milpitas, City of: The hydrologic and hydraulic analyses for this study were
performed by George S. Nolte and Associates, for FEMA,
under Contract No. H-4035. This study was completed
in November 1978.

Revisions to riverine flooding adjacent to Coyote Creek in
the vicinity of Nimitz Freeway (State Highway 17)
between Montague Expressway and Dixon Road were
based on information obtained from a report dated
October 11, 1983, prepared by the Santa Clara
Valley Water District (SCVWD) (Reference 1).

This study was revised, on April: 15, 1988, to incorporate
detailed flooding information from a report entitled "Upper
Penitencia Creek Floodplain Management Study, Santa Clara
County, California," dated February 1985. This report was
prepared by the NRCS, formerly the SCS, Davis,
California. Detailed .flooding information l~om a report
entitled "San Francisco Bay Tidal Stage vs. Frequency
Study," dated October 1994, and prepared by the San
Francisco District of the USACE, was also incorporated in
this revision. In addition, flooding from Line A-Zone 6
was updated to agree with contiguous areas on the Flood
Insurance Rate Map for the City of Fremont, California.



A third study was revised on June 8, 1998, to show
modifications to the flooding along an approximately 1.5-
mile reach of Berryessa Creek from the confluence with
Lower’Penitencia Creek to the confluence with Arroyo De
Los Coches, a 1.3-mile reach of Arroyo De Los Coches from
the confluence with Berryessa Creek to approximately 200
feet upstream of Piedmont Road, and a 1.4-mile reach of Calera
Creek fi~m the oonfluence with Berryessa Creek to
approximately 100 feet upstream of Old Piedmont Road.
The study was performed using detailed methods. The
hydraulic analyses were conducted by Nolte and
Associates Consulting Engineers, the study contractor, for
FEMA, under Contract No. EMW-90,C-3108.

The behind levee analyses for this study were performed by
Nolte Engineering Company, for FEMA. This work was
completed in June 2007.

The behind levee analyses for this study were also
performed by URS Corporation, for the Federal Emergency
Management Agency (FEMA), under Contract No. EMF-
2003-CO-0047. This work was completed in October and
November 2007.

Monte Sereno, City of: No FIS available.

Morgan Hill, City of: The hydrologic and hydraulic analyses for this study were
performed by George S. Nolte and Associates, for FEMA,
under Contract No. H-4035. This work, which was
completed in May 1978, covered all significant flooding
sources affecting the City of Morgan Hill.

This study was revised on December 22, 1998, to
incorporate.,detailed flood-hazard information along West
Little Llagas Creek, from approximately .89 mile
downstream of Monterey Highw.ay to approximately ,23 mile
upstream of Llagas Road; Madrone Channel, from
approximately 420 feet downstream of East Dunne Avenue
to approximately 1.02 miles upstream of East Main
Avenue; Tennant Creek, from approximately .44 mile
downstream of Fountain Oaks Drive to approximately .27
mile upstream of Fountain Oaks Drive; and the Watsonville
RoadOverflow Area, from its convergence with Llagas Creek
to its divergence from West Little Llagas Creek. The
hydrologic and hyd_~anlic analyses for this revision were
performed for FEMA by Nolte and Associates, Inc., under
Contract No. EMW-90-C3108.



3.0

Uvas Creek

Levee improvements along the le~t bank of Uvas Creek from
approximately 2,000 feet downstream of Thomas Road to approximately
4,500 feet upstream of Miller Avenue.

ENGINEERING METHODS

For the flooding sources studied in detail iv the community, standard hydrologic and
hydraulic study methods were used to determine the flood hazard data required for this
FIS. Flood events of a magnitude, which are expected to be equaled or exceeded once on
the average during may 10-, 50-, 100-, or 500-year period (recurrence interval) have been
selected as having special significance for floodplain management and for flood
insurance rates. These events, commonly termed the 10-, 50-, 100-, and 500-year floods,
have a 10-, 2-, 1-, and 0.2-percent chance, respectively, of being equaled or exceeded
during any year. Although the recurrence interval rel~esents the long-term average period
between floods of a specific magnitude, rare floods could occur at short intervals or even
within the same year. The risk of experiencing a rare flood increases when periods
greater than 1 year are considered. For example, the risk of having a flood, which equals
or exceeds the 1-percent amlual chance flood in any 50-year period, is approximately 40
percent (4 in 10), and, for any 90-year period, the risk increases to approximately 60
percent (6 in 10). The analyses reported herein reflect flooding potentials based on
conditions existing in the community at the time of completionof this FIS. Maps and
flood elevations will be amended periodically to reflect future changes.

3.1 Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-frequency
relationships for each flooding, source studied in detail affecting the community.

Flood hydrographs and peak flow rates for the 10-percent, 2-percent, 1-percent,
and 0.2-percent annual etmuee floods for streams studied by detailed procedures
were based on rainfall-nmoff computations and regional regression equations
developed by the SCVWD (Keference 10).

The regional regression equations are based on the frequency statistics of the
records of 20 stream gages in Santa Clara County and the surrounding area. The
parameters used in the regional regression equation are the drainage area of the
basin mean annual precipitation, characteristic drainage.lengths of the basin, and
slope of the main drainage course of the basin. With these parameters, the
statistics of the peak flow rate and 24-hour flow volume can be determined
through use of the regressionequations.

Drainage areas were broken down into smaller subbasins. The HEC-1 computer
program (Reference 11) was used with the SCVWD’s 24-hour stoma pattern and
storm .depth to produce subbasin hydrographs. For rural areas, the hydrographs
¯ were balanced using HEC-1 to reflect both the peak flow rate and 24-hour volume



as predicted by the regional regression equations. For urban areas, the
hydrographs were based on runoff coefficients from the SCVWD Urban
Hydrology Methodology (Reference 12). Actual storm drain capacities were
included for routing these hydrographs.

The effects of charnel and valley (overbank) storage on floodflow rates were determined by
developing storage-discharge relationships for reaches of each stream. The
storage-discharge relationships were developed by computing a series of vca~-surface
profiles for various flow mies and ~ flae s~orage in lhe math for each outflow rate.
Flood hydrographs from the smaller subbasins were combined and muted
downstream using flae Modified Puls muting procedure. For reaches outside the limits
of detailed study, storage-discharge relationships were genetatly obtained from normal deplh
colons, most of which w.ere developed preciously by lhe S CVWD.

Flood hydrographs for streams studied by approximate methods were
calculated only when required to complete the detailed study analysis. Relative
flood magnitudes for other streams studied by approximate methods were
based on historic information, existing hydrologic analyses, available watershed
information, and field observations.

CiW of Campbell

There is no hydrologic data available at this time.

City of Cupertino

Stevens Creek-Reservoir, with a capacity of 3,800 acre-feet, was built in 1936.
The reservoir’s principal purpose is water supply, and any flood-control benefits
are incidental. Reservoir storage for each of the four recurrence intervals was
determined with a coincidental frequency analysis of storage level and inflow
flood hydrograph.

Channel flow rates generally increase downstream with increase in drainage area.
The flow rate for Calabazas Creek is reduced by capacity restrictions of the
channel sections and bridge sizes. Excess flows were routed overland to a
downstream subbasin.

Two stream gages near Cupertino were considered to possess an adequate record
to be included in the stations used to develop the regional regression equations
(Reference 22). Permanente Creek (1955-1975) and Calabazas Creek (1946-1975)
were used.

The results of the gage analysis on Calabazas Creek were compared to the
predictions of the regional regression equations and flow.values from the USACE.
The three sets of predicted flow rates were almost identical for the I-percent
annual chance flood recurrence interval at this location. A log-Pearson Type Ill
analysis (Reference 19) of the Permanente Creek gage records compared
favorably with the predictions f~om the regional regression equations.



The early storm of October 1962 caused some minor flooding in Milpitas. As in
previous years, Milpitas experienced less damage than the majority, of
neighboring communities.

The February6, 1963, issue of the Milpitas Post described flooding in the Alviso
area as a result of a storm in the last week of January !963. While other areas of
the county suffered from flood conditions of varying severity during this storm,
Milpitas experienced only nuisance variety flooding, such as standing water and
puddles at intersections. No damage was reported in Milpitas.

In contrast to previous years, Milpitas had.more serious flood conditions in 1973
than many other areas in the county. The downtown section of town was affected,
as were residential areas.

In early 1983, a series of storms caused extensive flooding in Milpitas, as well as
in Santa Clara County as a whole. The first of these storms, which occurred in late
January, caused street flooding along most of the drainageways in Milpitas.
Flooding along_ Berryessa Creek between Yosemite Drive and Calaveras
Boulevard caused water and sediment damage to businesses in this area
(Reference 1).

The second in this series of storms, which occurred in early February, only caused
flooding of streets and yards. No flood damage was reported (Reference 1).

The third storm occurred in late February and early March. Again, most flooding
was confined to streets, parking areas, and yards; however, damage in many areas
was averted only through emergency sand-bagging (Reference 1).

City of Monte Sereno

There are no known principal flood problems within the City of Monte Sereno.

City of Morgan Hill

Information on flooding of the streams under investigation covers the years from
1914 through 1973. During this period, the Morgan Hill area experienced 13
floods of varying severity.                                         ~

The severity of the floods, and the relative development of the area, vary from
year to year. Accordingly, the damage resulting from these floods reflects the
prevailing conditions. Years marked by more serious flood conditions in Morgan
Hill include 1937, 1945, 1958, and 1963. The 1955 flood, which produced the
flood of record in neighboring Gilroy (an inundation which caused the most
extensive damage in Santa Clara County of any recorded flood) was not severe in
Morgan Hill. The frequencies of the following flood events could not be
estimated due to a lack of long-term sl~eam gage records in the.area.



The winter storms of 1931-1932 were well received in the Morgan Hill area,
because local agriculture had suffered a series of dry years prior to these storms.
In the central area of the city, however, flooding did occur. Morgan Hill received
5.50 inches of rain during a 24-hour period on December 10-11, 1937. This
extreme precipitation flooded both Morgan Hill and Gilroy.

The flood conditions resulting from this storm were the most severe experienced
in Morgan Hill for floods recorded through 1937.

The storm of early April 1941 came at the end of a very wet year. By April 10,
1941, 34.70 inches of rain had fallen in Morgan Hill-approximately 9 inches more
than at the same time in the previous year. During the heaviest precipitation, the
central section of the city experienced mild flooding.

Nearly 7 inches of rain fell in Morgan Hill on the first two days of February 1945.

Early precipitation in the winter of 1950 gave Morgan Hill a total of 8.59 inches
of precipitation by November 21. Of this amount, over 4 inches fell during a 3-
day period (November 17-19). This storm produced localized flooding, but
negligible damage in Morgan Hill.

The storm, which began on January 10, 1952, produced 5.78 inches of rain in the
Morgan Hill area during a period of one week. This heavy Precipitation, occurring
prior to construction of Chesbro Dam, caused considerable flooding in orchard
lands along Llagas Creek; damage, however, was minimal.

Although suffering some flood conditions, Morgan Hill fared much better than
many neighboring communities dttring the Christmas storm of 1955. In a 4-day
period, ending December 25, Morgan Hill received 8.06 inches of rain. During the
same period, Gilroy had 12.9 inches of precipitation. One beneficial influence in
the Morgan Hill area was the installation of the Chesbro Dam, which absorbed
some of the runoff. Unlike in 1952 there now existed a manmade check on the
Llagas watershed.

The storms in March and April 1958 came at the end of a wet winter.
Approximately 8 inches of rain.fell in Morgan Hill during a 5-day period ending
on April 3.

On October 13 and 14, 1962, Morgan Hill recSived 4.13 inches of rain. Although
other parts of the county suffered flood conditions as a result of this storm, no
flooding was reported in Morgan Hill.

Extreme precipitation, accompanied by heavy winds, hit the Morgan Hill area on
January 31, 1963. Previous dry weather, moderated the impact of the storm.
Many trees and power lines came down during the storm, victims of the high
winds. However, flooding was the principal problem.



Another January storm hit Morgan Hill in 1967. Although less severe than the
deluge in 1963, the storm did produce localized flooding. The city’s storm sewer
system was able to cope with the runoff for the most part, and flooding occurred
only in isolated areas.

The winter of 1972-1973 produced high levels of precipitation in Morgan Hill.
For the most part, the rainfall was steady, and it did not produce storms reaching
the intensity of previous years. However, on February 6, 1973, 1.76 inches of
rain fell on Morgan Hill, resulting in some localized flooding.

City of Mountain View

The principal watercourses in Mountain View are Adobe, Permanente, and
Stevens Creeks. Mountain View has experienced flood conditions on several
occasions. However, because of its topography and precipitations extremes,
Mountain View has not been as severely inundated as several of its neighboring
communities in Santa Clam County. The areas in Mountain View nearest San
Francisco Bay are characteristically the most flood prone.

The Bayshore Area depends on an extensive diking system for its protection from
salt-water flooding. The construction of the Shoreline Regional Park with its
attendant filling operation also aids in the prevention of tidewater flooding
(Reference 12).

The severity of the floods, and the relative development of the area, varies from
year to year. Accordingly, the damage resulting from these floods reflects the
prevailing conditions. Both 1955 and 1958 were serious flood years in the county,
and Los Altos experienced significant damage, although faring better than many
neighboring areas. Other years, marked by more serious flood conditions in the
Los Altos area, were 1950 and 1952.

Some of the earliest reports on flooding in the Mountain View-Los Altos area
appeared on Saturday, January 14th, 1911 when 4.60 inches, the greatest recorded
in the history of Mountain View, was dropped on the city. In March 1911,
various areas in Santa Clara County again received heavy precipitation. Although
Mountain View had 2.5 inches of rain during a 2-day period (March 6 and 7), the
city was relatively undis~turbed.

Although various areas of Santa Clam County suffered from flood conditions in
1931, the Mountain View area was not appreciably affected.

Heavy rains (2.35 inches during 24 hours) and the accumulation of debris
contributed to significant flooding in the Mountain View area during November
1950. Agricultural areas were affected, however, the bulk of the damage was in
the commercial area.

In January 1952, stormwaters caused significant damage in the Mountain View
area. Flooding occurred in the San Ramon-San Luis Avenue section of Rex



Arroyo De Los Coches

Topography and land-features mapping upstream of old Piedrnom Road was
supplemented by proposed improvement plans for Los Coches prepared by
the SCVWD in 1973 (not built).

Berrvessa Creek

Upstream of this study’s limits, at Montague Expressway, the flow rate in
Berryessa Creek is reduced to 800 cfs by a capacity restriction.
Additionally, spills totaling approximately 2,000 efs occur upstream of
Arroyo De Los Coches. The 1-percent annual chance peak discharges
for reaches downstream of the confluence with Arroyo De Los
Coehes reflect this 2,000 cfs loss, which occurs upstream of the
confluence.

Topography upstream of Interstate Highway 680/North Park Victoria
Drive was supplemented by landscape plans for Higuem Adobe Park
supplied by the City of Milpitas.

City of Monte Sereno

There is no hydrologic data available at this time.

City of Morgan Hill

Chesbro Reservoir, with a capacity of 8,090 acre-feet, is the only regulation on
Llagas Creek. The principal function of the reservoir is water supply. The dam
was not constructed for flood-control purposes. However, Chesbro Reservoir does
provide an incidental flood-control benefit.

Coyote and Anderson Reservoirs regulate the Coyote Creek outflow. Coyote
Reservoir has a capacity equal to 23,700 acre-feet, and Anderson Reservoir has
capacityequal to 91,300 acre-feet. Coyote Reservoir is intended to act as a water-
supply source for storage in Anderson Reservoir. The principal function of
Anderson Reservoir is water Supply for ground-water recharge and irrigation.
However, both reservoirs provide an incidental flood-control benefit.

Modified Puls routings were performed for each of the four flood recurrence
intervals. An appropriate starting reservoir level for each flood recurrence interval
was determined by a coincidental frequency analysis, which was performed by the
$CVWD.

Four stream gages in the area were considered to possess an adequate record
(Reference 19): Fisher Creek (1963-1975), Uvas Creek at Morgan Hill (1931-
1957), Uvas Creek above the Uvas Reservoir (1962-1975), and Coyote Creek at



Madrone (1925-1935). These records were analyzed by the log-Pearson Type III
method of analysis (Reference 23) and were included in the stations used to
develop the regional regression equations.

The attenuation caused by Chesbro Reservoir is the mason the peak flow rates for
Llagas Creek decrease with an increase in drainage area below the dam. Flow
rates on West Little Llagas Creek at Monterey Highway and Llagas Road
decrease due to capacity restrictions at existing culverts. The spill at Monterey
Highway was routed with normal depth computations to Llagas Creek. The spill
at Llagas Road weired over Llagas Road into the overbank and out of the West
Little Llagas Creek watershed into the Fisher Creek watershed.

The 1-percent annual chance peak discharges used. for this restudy were
determined using Urban Hydrology Methodology (Reference 18) and regional
regression equations developed by the SCVWD. The discharge values given in Table
6, Summary of Discharges, reflect existing conditions in the watershed and take into
account attenuation of overbank storage.

City of Mountain View

Channel flow rates generally increase downstream with increase in drainage area.
The flow rates for Stevens, Hale, Permanente, and Adobe Creeks are reduced by
capacity restrictions of the channel sections and bridge sizes. Excess flows were
pounded then routed overland and downslope to an adjacent subbasin.

The Permanente Creek stream gage near Mountain View (1955-1975) was
considered to possess an adequate record to be included in the stations used to
develop the regional regression equations. A log Pearson Type ~ analysis of the
gage records matched the predictions from the regional regression equations
(Reference 30). Flow values for Adobe Creek matched the routed flow values
from the SCVWD regional equations from an ongoing study by the USGS
(Reference 31).

Analyses were carried out to .establish the peak elevation-frequency relationships
for each flooding source studied in detail.

The 1984 USACE report (Reference 3) summarizes the results of a tidal stage-
frequency restudy of the San Francisco Bay. The tidal data, as well as other tidal
parameters presented in the report, reflect only stillwater conditions. It does not
consider the effects of wave height or wave ran-up on the 1-pement annual
chan~e water-surface elevation. Based on this report, the 1-percent annual chance
water-surface elevation for the San Francisco Bay in the City of MOuntain View
is 11 feet NAVD.

Elevations for floods of the selected recurrence intervals on the San Francisco
Bay are shown in Table 7, "Summary of Stillwater Elevations."



Table 6- Snmmary of Discharges, continue,d.

Peak Discharges (cfs)

Flooding Source and Location

WEST BRANCH LLAGAS CREEK -
UPPER SPLIT

Upstream of Highland Avenue

WEST LITTLE LLAGAS CREEK
1,000 feet upstream of Wright Avenue

At Fourth Street
At U.S. Highway 101
Downstream of Edmtmdson Avenue
Downstream .of Monterey Highway

Downstream of Railroad ¯
Upstream of Llagas Avenue

Upstream of ~.4onterey I-iighway
Upstream of Seymour Avenue

WILDCAT CREEK

Above Portos Drive
At Saratoga and Los Gatos Roads

Bdow Douglas Lane
1Flooding due to spill- drainage area not applicable

2Data not computed
~Deerease inflow rate based on capacity restrictions

0.2-

Drainage 10-Percent 2-Percent 1-Percent Percent

Area Annual Annual Annual Annual

(sq mi) Chance Chance Chance Chance

200

1.50
3 3 1882
~ ~ 90023.00

1,08028.00
3 3

6.00 1,269
3          ~       81325.60
3          3       Zl.602

6.00
3 3 1,70221.00
3 3

5.60 1,936
a 3 1,77026.20

2.00 480 810 960 1,230

1.10 310 500 570 740

1.60 430 710 840 1,070

Elevations for floods of the selected recurrence intervals on the.San Francisco
Bay are show~ in Table 7, "Summary of Stitlwater Elevations."



Table 6 - Summary of Discharges~ continued

Flooding Source and Location

WEST BRANCH LLAGAS CREEK-
UPPER SPLIT

Upstream of Highland Avenue

WEST LITTLE LLAGAS CREEK
1,000 feet upstream of Wright Avenue 1.50

At Fourth Street 3.00

At U.S. Highway 101 8.00
Downstream of Edmmadson Avenue 6.00

Downstream of Monterey Highway ~~
Downstream of Railroad ~ 6.00"~

Upstream of Llagas Avenue (:,.l~,’ZT~:’ .:’~ U ) i.00

Upstream of Monterey Highway ,15.60

Upstream of Seymour Avenue 6.20 ~

VglLDCAT CREEK

Above Portos Drive 2.00

At Saratoga and Los Gatos Roads 1.10
Below Douglas Lane 1.60

1Flooding due to spill- drainage area not applicable
2Data not computed

~Decrease in flow rate based on capacity restrictions

Peak Discharges (cfs)

Drainage 10-Percent 2-Percent l-Percent
Area Annual Annual Annual

(sq mi) Chance Chance Chance

200

3

3

3

3

3

3

3

3

3

1882
9002

1,0802

8132

4602

1,936~

1 7702

0.2-

Percent
Annual
Chance

3

3

3

3

3

3

3

3

3

480 810 960 1,230
310 500 570 740
430 710 840 1,070

Elevations for floods of the selected recurrence intervals on the San Francisco
Bay are shown in Table 7, "Summary of Stillwater Elevations."
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Preface
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance
the environment.

Various land use regulations of Federal, State, and local governments may impose
special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying
with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http:/Isoils.usda.govIsqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/Iocator/app?
agency=nrcs) or your NRCS State Soil Scientist (http://soils.usda.gov/contact/
state_offices/).
Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey orwet soils are poody suited to use as septic
tank absorption fields. A high water table makes a soil poody suited to basements or
underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resoumes Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil
Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual’s income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means



for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous areas
in a specific area. They include a description of the soils and miscellaneous areas and
their location on the landscape and tables that show soil properties and limitations
affecting various uses. Soil scientists observed the steepness, length, and shape of
the slopes; the general pattern of drainage; the kinds of crops and native plants; and
the kinds of bedrock. They observed and described many soil profiles. A soil profile is
the sequence of natural layers, or horizons, in a soil. The profile extends from the
surface down into the unconsolidated material in which the soil formed or from the
surface down to bedrock. The unconsolidated material is devoid of roots and other
living organisms and has not been changed by other biological activity.

Currently, soils are mapped according to the boundaries of major land resource areas
(MLRAs). MLRAs are geographically associated land resource units that share
common characteristics related to physiography, geology, climate, water resources,
soils, biological resources, and land uses (USDA, 2006). Soil survey areas typically
consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that is
related to the geology, landforms, relief, climate, and natural vegetation of the area.
Each kind of soil and miscellaneous area is associated with a particular kind of
landform or with a segment of the landform. By observing the soils and miscellaneous
areas in the survey area and relating their position to specific segments of the
landform, a soil scientist develops a concept, or model, of how they were formed. Thus,
dudng mapping, this model enables the soil scientist to predict with a considerable
degree of accuracy the kind of soil or miscellaneous area at a specific location on the
landscape.

Commonly, individual soils on the landscape merge into one another as their
characteristics gradually change. To construct an accurate soil map, however, soil
scientists must determine the boundaries between the soils. They can observe only
a limited number of soil profiles. Nevertheless, these observations, supplemented by
an understanding of the soil-vegetation-landscape relationship, are sufficient to verify
predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock
fragments, distribution of plant roots, reaction, and other features that enable them to
identify soils. After describing the soils in the survey area and determining their
properties, the soil scientists assigned the soils to taxonomic classes (units).
Taxonomic classes are concepts. Each taxonomic class has a set of soil
characteristics with precisely defined limits. The classes are used as a basis for
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic
classification used in the United States, is based mainly on the kind and character of
soil properties and the arrangement of horizons.within the profile. After the soil
scientists classified and named the soils in the survey area, they compared the
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individual soils with similar soils in the same taxonomic class in other areas so that
they could confirm data and assemble additional data based on experience and
research.

The objective of soil mapping is not ~o delineate pure map unit components; the
objective is to separate the landscape into landforms or landform segments that have
similar use and management requirements. Each map unit is defined by a unique
combination of soil components and/or miscellaneous areas in predictable
proportions. Some components may be highly contrasting to the other components of
the map unit. The presence of minor components in a map unit in no way diminishes
the usefulness or accuracy of the data. The delineation of such landforms and
landform segments on the map provides sufficient information for the development of
resource plans. If intensive use of small areas is planned, onsite investigation is
needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map.
The frequency of observation is dependent upon several factors, including scale of
mapping, intensity of mapping, design of map units, complexity of the landscape, and
experience of the soil scientist. Observations are made to test and refine the soil-
landscape model and predictions and to verify the classification of the soils at specific
locations. Once the soil-landscape model is refined, a significantly smaller number of
measurements of individual soil properties are made and recorded. These
measurements may include field measurements, such as those for color, depth to
bedrock, and texture, and laboratory measurements, such as those for content of
sand, silt, clay, salt, and other components. Properties of each soil typically vary from
one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of
characteristics for the components. The aggregated values are presented. Direct
measurements do not exist for every property presented for every map unit
component. Values for some.properties are estimated from combinations of other
properties.

While a soil survey is in progress, samples of some of the soils in the area generally
are collected for laboratory analyses and for engineering tests. Soil scientists interpret
the data from these analyses and tests as well as the field-observed characteristics
and the soil properties to determine the expected behavior of the soils under different
uses. Interpretations for all of the soils are field tested through observation of the soils
in different uses and under different levels of management. Some interpretations are
modified to fit local conditions, and some new interpretations are developed to meet
local needs. Data are assembled from other sources, such as research information,
production records, and field experience of specialists. For example, data on crop
yields under defined levels of management are assembled from farm records and from
field or plot experiments on the same kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on such
variables as climate and biological activity. Soil conditions are predictable over long
periods of time, but they are not predictable from year to year. For example, soil
scientists can predict with a faidy high degree of accuracy that a given soil will have
a high water table within certain depths in most years, but they cannot predict that a
high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the
survey area, they drew the boundaries of these bodies on aerial photographs and
identified each as a specific map unit. Aerial photographs show trees, buildings, fields,
roads, and rivers, all of which help in locating boundaries accurately.



Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Map Unit Legend (Butterfield Boulevard
South Extension)

Map Unit Symbol

I CoB

iCrA
i CrC

GoF

!KeA

I KeC2

iLoF

iicB
PoA

i PpA
!PpC

i RaA

i RaC2

SdA

;ZaA

ZbA

ZbC

Totals for Area of Interest

Map Unit Name
! At buckle gravelly loam, 0 to 2 percent slopes

CortJna very gravelly loam, 0 to 5 percent slopes

i Cropley clay, 0 to 2 percent slopes
~

1.0%
I Cropley clay, 2 to 9 percent slopes 0.2%
Garretson loam, gravel substratum, 0 to 2 1.0%
~ percent slopes

i Gilroy clay loam, 15 to 30 percent slopes, 0.1%
eroded

i Gilroy clay loam, 30 to 50 percent slopes 0.0%

i Keefers clay loam, 0 to 2 percent slopes 0.2%
! Keefers clay loam, 2 to 9 percent slopes, 0.0%
! eroded

Los Osos clay loam, 30 to 50 percent slopes 0.0%

[Maxwell day, 0 to 5 percent slopes 0.6%
! Pleasanton loam, 0 to 2 percent slopes 21.2%

i Pleasanton gravelly loam, 0 to 2 percent slopes 1.2%

iPleasanton gravelly loam, 2 to 9 percent slopes 0.7%

I Rincon clay loam, 0 to 2 percent slopes 0.2%
Rincon clay oam, 2 to 9 percent slopes, eroded ~ 0.0%

i Riverwash 0.7%

i San Ysidro loam, 0 to 2 percent slopes ; 19.3%
i Zamora loam, 0 to 2 percent slopes

i Zamora clay loam, 0 to 2 percent slopes 0.0%

;~ Zamora clay loam, 2 to 9 percent slopes 0.2%

lO0.O% ’

Eastern Santa Clara Area, California (CA646)

Acres in AO!      1

1,746.7 i

51.51

35.6 1

7.0!

33.2 !

1.91

1.5i
5.4 1

0.61

1.6

21.4

720.3

41.9

24.2

7.3

0.2

24.5

655.2

14.0

0.0

8.0

3,400.8

Percent of AOI

Map Unit Descriptions (Butterfield
Boulevard South Extension)

The map units delineated on the detailed soil maps in a soil survey represent the soils
or miscellaneous areas in the survey area. The map unit descriptions, along with the
maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more
major kinds of soil or miscellaneous areas. A map unit is identified and named
according to the taxonomic classification of the dominant soils. Within a taxonomic
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class there are precisely defined limits for the properties of the soils. On the landscape,
however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend
beyond the limits defined for a taxonomic class. Areas of soils of a single taxonomic
class rarely, if ever, can be mapped without including areas of other taxonomic
classes. Consequently, every map unit is made up of the soils or miscellaneous areas
for which it is named and some minor components that belong to taxonomic classes
other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.
A comp/ex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.
An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
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or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattern and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.



Soil Information for All Uses

Soil Properties and Qualities

The Soil Properties and Qualities section includes various soil properties and qualities
displayed as thematic maps with a summary table for the soil map units in the selected
area of interest. A single value or rating for each map unit is generated by aggregating
the interpretive ratings of individual map unit components. This aggregation process
is defined for each property or quality.

Soil Qualities and Features

Soil qualities are behavior and performance attributes that are not directly measured,
but are inferred from observations of dynamic conditions and from soil properties.
Example soil qualities include natural drainage, and frost action. Soil features are
attributes that are not directly part of the soil. Example soil features include slope and
depth to restrictive layer. These features can greatly impact the use and management
of the soil.

Hydrologic Soil Group (Butterfield Boulevard South
Extension)

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned
to one of four groups according to the rate of water infiltration when the soils are not
protected by vegetation, are thoroughly wet, and receive precipitation from long-
duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and three
dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when tho.roughly wet. These consist
chiefly of moderately deep or deep, moderately well drained or well drained soils that
have moderately fine texture to moderately coarse texture. These soils have a
moderate rate of water transmission.
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Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or soils
of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell potential,
soils that have a high water table, soils that have a claypan or clay layer at or near the
surface, and soils that are shallow over neady impervious material. These soils have
a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for
drained areas and the second is for undrained areas. Only the soils that in their natural
condition are in group D are assigned to dual classes.
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Table---Hydrologic Soil Group (Butterfield Boulevard South
Extension)

Hydrologic Soil Group--- Summary by Map Unit -- Eastern Santa Clara Area, California

Map unit symbol J       Map unit name       !    Rating    ] AcresinAOI ]

! ArA 1,746.7

51.5

’ Arbuckle gravelly loam, 0 to 2 percent i B
s opes

i Cortina very gravelly loam, 0 to 5 ~ A
percent slopes

Cropley day, 0 to 2 percent slopes i D
Cropley day, 2 to 9 percent slopes ~, D

Garretson loam, gravel substratum, 0to B
2 percent slopes

’ Gilroy clay loam, 15 to 30 percent C
i slopes, eroded
i Gilroy clay loam, 30 to 50 percent

i C
i slopes
:, Keefers day loam, 0 to 2 percent slopes i C
! Keefers clay loam, 2 to 9 percent i C

slopes, eroded

Los Osos clay loam, 30 to 50 percent !C
slopes

I Maxwell clay, 0 to 5 percent slopes D

I Pleasanton loam, 0 to 2 percent slopes i B
; Pleasanton gravelly loam, 0 to 2 i B
i percent slopes
i Pleasanton gravelly loam, 2 to 9 : B

percent slopes

i Rincon clay loam, 0 to 2 percent slopes i D

; Rincon day loam, 2 to 9 percent slopes, ! D
! eroded

Riverwash D

!San Ysidro loam, 0 to 2 percent slopes i D

Zamora loam, 0 to 2 percent slopes r B

i Zamora clay loam, 0 to 2 percent slopes ! B

i Zamora clay loam, 2 to 9 percent slopes i B

CrA 35.6

7.o’ 

GoE2 1.9 ’

’ GoF 1.5

i KeA 5.4

KeC2 0.5

i LoF 1.6

McB 21.4

~.RaA 7.3

i RaC2 0.2

24.51

14.o
:ZbA 0.0 1

:ZbC 8.0

Totals for Area of Interest 3,400.8 i

Percent of AOI

51.4%

1.5%

1.0%

0.2%

~.0%]

0.1%

0.0%~

0.2%

0,0%

0.0%!

0.6%

21.2%

1.2%

0.7%

0.2%

0.0%

O.7%

19.3%

0.4%

0.0%

0.2%

t 00.0%

Rating Options--Hydrologic Soil Group (Butterfield Boulevard
South Extension)

Aggregation Method: Dominant Condition

Component Percent Cutoff." None Specified

Tie-break Rule: Lower
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Figure 5

Overall Drainage Maps
1980 General Plan









Figure 6

Overall Drainage Maps
2008 General Plan
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Section 1

1980 Hydrologic Model
100 Year Storm
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Hydrog raph Return Period, 3owC  raphs

Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6,066

Hyd. Hydrograph Inflow
No. type Hyd(s)

(origin)

Peak Outflow (cfs)

l-Yr    2-Yr    3-Yr    5-Yr    10-Yr 25-Yr 50-Yr 100-Yr

Hydrograph
description

1 SCS Runoff ~ 36.48

2 SCS Runoff ~ 22.01

3 Diversion1 1 ~ 36.48

4 Diversion2 1 ~ 0.000

5 Reach 4 0.000

6 Combine 2, 5 22.01

7 SCS Runoff ~ 21.16

8 Reach 6 21.61

9 Combine 7, 8 ~ 42.59

10 SCS Runoff ~ 38.37

11 Reach 9 ~ 40.86

12 Combine 10, 11 ~ 78.72

13 SCS Runoff _m ~ 24.12

14 Reach 12 ~ 78.33

15 Combine 13, 14 101.53

16 Reach 15 99.74

17 SCS Runoff ~ 34.47

18 Combine 16, 17 , ~ 131.58

19 Reach 18 , ~ 129.60

20 SCS Runoff ~ 30.38

21 Combine 19, 20 ~ 156.58

22 Reach 21 ~ 154.95

23 SCS Runoff ~ 24.06

24 Combine 22, 23 ~ 171.77

25 Reach 24 169.71

98.50 126,70 145.91 154.50

44.07 53.29 59.41 65.24

47.00 47.00 47.00 47.00

51.50 79.70 98.91 117.50

0.000 0,000 0.000 115.59

44.07 53.29 59.41 175.54

42.50 51.44 57.37 63.02

43.54 52.87 59.00 173.97

85.91 104.07 116,13 232.06

80.51 98.36 110.28 121.67

83.81 101.90 113.92 227.00

163.80 199.72 223.54 343.20

47.28 56.91 63.29 69.37

163.29 199,17 223.12 342.58

209.32 254.78 285.04 407.37

207.00 252.21 282,40 404.12

64.08 76.22 84.24 91.85

267.53 324.61 362.52 487.24

254.91 321.81 359.60 483.91

57.63 68.87 76.30 83.36

317.73 385.46 430.44 557.23

315.53 383.02 427.85 554.60

46.05 55.13 61.13 66.54

351.05 426.59 476.80 601.61

347.88 423.11 473.08 598.14

Sub-Basin 101

Sub-Basin 102

Pump Out 47 cfs

Pump out 47 cfs

At East Central & RR

Combine At East Central & RR

Sub_Basin 103

At East Main & RR

Combine At East Main & RR

Sub-Basin 104

At Diana & RR

Combine At Diana & RR

Sub-Basin 105

At East Dunn & RR

Combine At East Dunn & RR

At San Pedro & RR

Sub-Basin 106

Combine At San Pedro & RR

At Barrett & RR

Sub-Basin 107

Combine At Barrett & RR

At Tennant & RR

Sub-Basin 108

Combine At Tennant & RR

At Fisher

26 SCS Runoff

27 Combine

28 Reach

29 SCS Runoff

30 Combine

12.13 ~ ~ 28.51 35.71 40.56 45.21

25, 26 ~ 181.44 ~ ~ 375.89 458.15 513.15 541.90

27 ~ 179.18 372.27 454.26 508.82 637.84

10.78 28.67 36.79 42.31 47.65

28, 29 ~ 187.47 396.15 485.41 544.98 676.44

Sub-Basin 109

Combine At Fisher & RR

At Maple

Sub-Basin 110

¯ Combine At Maple

31 SCS Runoff ~ 4.301

32 Combine 30, 31 ~ 189.22

33 SCS Runoff , ~ 247.38

Proj. file: 24061.3 hyd 1980 100yr.gpw

11.21 14.32 16.44 18.48

400.56 491.02 551.41 683.67

489.11 589,89 656.71 720.34

Sub-Basin 111

The End

Total Watershed 1980 GP

Tuesday, Dec 22, 2009



Hydrograph Summary Rep  l   owH,dro raphs

Hyd., Hydrograph Peak Time Time to
No. type flow interval peak

(origin) (cfs) (min) (min)

1 SCS Runoff

2 SCS Runoff

3 Diversion1

4 Diversion2

5 Reach

6 Combine

7 SCS Runoff

8 Reach

9 Combine

10 SCSRunoff

11 Reach

12 Combine

13 SCS Runoff

14 Reach

15 Combine

16 Reach

17 SCS Runoff

18 Combine

19 Reach

20 SCS Runoff

21 Combine

22 Reach

23 SCS Runoff

24 Combine

25 Reach

26 SCS Runoff

27 Combine

28 Reach

29 SCS Runoff

30 Combine

31 SCS Runoff

32 Combine

33 SCS Runoff

3

Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

36.48 2 1090

22.01 2 1080

36.48 2 1090

0.000 2 n/a

0.000 2 n/a

22.01 2 1080

21.16 2 1080

21.61 2 1086

42.59 2 1082

38.37 2 1084

40.86 2 1092

78.72 2 1088

24.12 2 1082

78.33 2 1092

101.53 2 1090

99.74 2 1096

34.47 2 1082

131.58 2 1092

129.60 2 1100

30.38 2 1082

156.58 2 1094

154.95 2 1102

24.06 2 1080

171.77 2 1094

169.71 2 1102

12.13 2 1092

181.44 2 1102

179.18 2 1110

10.78 2 1086

187.47 2 1108

4.301 2 1080

189.22 2 1108

247.38 2 1122

24061.3 hyd 1980 100yr.gpw

Hyd. Inflow
volume hyd(s)
(cuff)

610,732

404,150 ~

610,732 1

0 1

0 4

404,150 2, 5

367,338

404,144 6

791,481 7, 8

700,609 ~

791,474 9

1,492,083 10, 11

458,499 ~

1,492,081 12

1,950,579 13, 14

1,950,574 15

687,501 ~

2,638,075 16, 17

2,638,070 18

594,242 ~

3,232,314 19, 20

3,232,307 21

456,877 ~

3,689,185 22, 23

3,689,182 24

219,846 ~

3,909,027 25, 26

3,909,023 27

176,191 ~

4,085,213 28, 29

54,034 --

4,149,297 30, 31

6,226,611 ~

Return Period: 2 Year

Maximum
elevation

(ft)

Total
strge used

(c.ft)

Hydrograph
descHption

Sub-Basin 101

Sub-Basin 102

Pump Out 47 cfs

Pump out 47 cfs

At East Central & RR

Combine At East Central .& RR

Sub_Basin t03

At East Main & RR

Combine At East Main & RR

Sub-Basin 104

At Diana & RR

Combine At Diana & RR

Sub-Basin 105

At East Dunn & RR

Combine At East Dunn & RR

At San Pedro & RR

Sub-Basin 106

Combine At San Pedro & RR

At Barrett & RR

Sub-Basin 107

Combine At Barrett & RR

At Tennant & RR

Sub-Basin 108

Combine At Tennant & RR

At Fisher

Sub-Basin 109

Combine At Fisher & RR

At Maple

Sub-Basin 110

Combine At Maple

Sub-Basin 111

The End

Total Watershed 1980 GP

Tuesday, Dec 22,2009



Hydrograph Summary Rep~l~ydr~r~owHvdrographsF_xtension

Hyd. Hydrograph
No. type

(origin)

1 SCS Runoff

2 SCS Runoff

3 Diversion1

4 Diversion2

5 Reach

6 Combine

7 SCS Runoff

8 Reach

9 Combine

10 SCS Runoff

11 Reach

12 Combine

13 SCS Runoff

14 Reach

15 Combine

16 Reach

17 SCS Runoff

18 Combine

19 Reach

20 SCSRunoff

21 Combine

22 Reach

23 SCS Runoff

24 Combine

25 Reach

26 SCS Runoff

27 Combine

28 Reach

29 SCS Runoff

30 Combine

31 SCS Runoff

32 Combine

33 SCS Runoff

4

Peek Time Time to
flow interval peak
(cfs) (min) (min)

for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd.
volume
(cult)

98.50 2 1088

44.07 2 1080

47.00 2 1020

51.50 2 1088

0.000 2 n/a

44.07 2 1080

42.50 2 1080

43.64 2 1084

85.91 2 1082

80.51 2 1084

83.81 2 1090

163.80 2 1086

47.28 2 1082

163.29 2 1090

209.32 2 1088

207.00 2 1094

64.08 2 1080

267.53 2 1090

264.91 2 1096

57.63 2 1080

317.73 2 1092

315.53 2 1098

46.05 2 1080

351.05 2 1092

347.88 2 1098

28.51 2 1090

375.89 2 1098

372.27 2 1104

28.67 2 1084

396.15 2 1102

11.21 2 1080

400.56 2 1102

489.11 2 1120

24061.3 hyd 1980 100yr.gpw

1,816,052

892,495

1,626,747

189,305

0

892,495

858,596

892,491

1,751,087

1,617,589

1,751,080

3,368,670

984,838

3,368,667

4,353,503

4,353,499

1,393,280’

5,746,780

5,746,780

1,231,704

6,978,484

6,978,478

962,138

7,940,621

7,940,617

569,689

8,510,303

8,510,302

517,608

9,027,911

190,558

9,218,467

13,374,531

Inflow
hyd(s)

1

1

4

2,5

6

7,8

9

10, 11

12

13, 14

15

16, 17

18

19, 20

21

22, 23

24

25, 26

27

28, 29

30, 31

Return Period: 10 Year

Maximum
elevation

(ft)

Total
strge used

(cult)

Hydrograph
deacdption

Sub-Basin 101

Sub-Basin 102

Pump Out 47 cfs

Pump out 47 cfs

At East Central & RR

Combine At East Central & RR

Sub_Basin 103

At East Main & RR

Combine At East Main & RR

Sub-Basin 104

At Diana & RR

Combine At Diana & RR

Sub-Basin 105

At East Dunn & RR

Combine At East Dunn & RR

At San Pedro & RR

Sub-Basin 108

Combine At San Pedro & RR

At Barrett & RR

Sub-Basin 107

Combine At Barrett & RR

At Tennant & RR

Sub-Basin 108

Combine At Tennant & RR

At Fisher

Sub-Basin 109

Combine At Fisher & RR

At Maple

Sub-Basin 110

Combine At Maple

Sub-Basin 111

The End

Total Watershed 1980 GP

Tuesday, Dec22,2009



Hydrograph
Hyd.
NO.

Hydrograph

(origin)

5

S u m rn a ry Re w Hydrographs Extension for AutoCADe) Civil 3D~) 2009 by Autodesk, Inc. v6.066

1 SCS Runoff

2 SCS Runoff

3 Diversion1

4 Diveraion2

5 Reach

6 Combine

7 SCS Runoff

8 Reach

9 Combine

10 SCS Runoff

11 Reach

12 Combine

13 SCS Runoff

14 Reach

15 Combine

16 Reach

17 SCS Runoff

18 Combine

19 Reach

20 SCS Runoff

21 Combine

22 Reach

23 SCS Runoff

24 Combine.

25 Reach

26 SCS Runoff

27 Combine.

28 Reach

29 SCS Runoff

30 Combine

31 SCS Runoff

32 Combine

33 SCS Runoff

Peak Time Time to
flow interval peak
(cfs) (min) (min)

126.70 2 1088

53.29 2 1080

47.00 2 942

79.70 2 1088

0.000 2 n/a

53.29 2 1080

51.44 2 1080

52.87 2 1084

104.07 2 1080

98.38 2 1084

101.90 2 1088

199.72 2 1086

56.91 2 1080

199.17 2 1088

254.78 2 1086

252.21 2 1092

76.22 2 1080

324.61 2 1090

321.81 2 1096

68.87 2 1080

385.46 2 1092

383.02 2 1098

55.13 2 1080

426.59 2 1092

423.11 2 1098

35.71 2 1090

458.15 2 1096

454.26 2 1104

36.79 2 1084

485.41 2 1102

14.32 2 1080

491.02 2 1102

589.89 2 1120

24061.3 hyd 1980 100yr.gpw

Hyd.
volume
(cue:)

2,407,851

1,109,599

1,954,008

423,841

0

1,109,599

1,068,382

1,109,595

2,177,977

2,031,670

2,177,972

4,209,541

1,216,573

4,209,540

5,426,213

5,426,207

1,697,856

7,124,063

7,124,062

1,508,917

8,632,971

8,632,973

1,183,068

9,816,044

9,816,039I

734,047

10,550,08~

10,550,09!

654,617

11,234,711

252,655

11,487,37~

16,521,591

Inflow Maximum
hyd(s) elevation

(ft)

1          --

1         --

4          --

2,5        --

6 --

7,8 ~

9         --

10,11        --

12           ~

13, 14        ~

15          ~

16, 17        ~

18           ~

19, 20       ~

21        ----;

22, 23       ~

24           ~

25, 26       ~

27

28, 29       ~

30, 31

Return Period: 25 Year

Total
strge used

(cuft)

Hydrograph
description

Sub-Basin 101

Sub-Basin 102

Pump Out 47 cfs

Pump out 47 cfs

At East Central & RR

Combine At East Central & RR

Sub_Basin 103

At East Main & RR

Combine At East Main & RR

Sub-Basin 104

At Diana & RR

Combine At Diana & RR

Sub-Basin 105

At East Dunn & RR

Combine At East Dunn & RR

At San Pedm & RR

Sub-Basin 106

Combine At San Pedro & RR

At Barrett & RR

Sub-Basin 107

Combine At Barrett & RR

At Tennant & RR

Sub-Basin 108

Combine At Tennant & RR

At Fisher

Sub-Basin 109

Combine At Fisher & RR

At Maple

Sub-Basin 110

Combine At Maple

Sub-Basin 111

The End

Total Watershed 1980 GP

Tuesday, Dec 22, 2009
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Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. Hydrograph Peak Time Time to
No. type flow interval peak

(origin) (cfs) (min) (min)

1 SCS Runoff

2 SCS Runoff

3 Diversion1

4 Diversion2

5 Reach

6 Combine

7 SCS Runoff

8 Reach

9 Combine

10 SCS Runoff

11 Reach

12 Combine

13 SCS Runoff

14 Reach

15 Combine

16 Reach

17 SCS Runoff

18 Combine

19 Reach

20 SCS Runoff

21 Combine

22 Reach

23 SCS Runoff

24 Combine

25 Reach

26 SCS Runoff

27 Combine

28 Reach

29 SCS Runoff

30 Combine

31 SCS Runoff

32 Combine

33 SCS Runoff

145.91 2 1088

59.41 2 1080

47.00 2 928

98.91 2 1088

0.000 2 n/a

59.41 2 1080

57,37 2 1080

59.00 2 1084

116.13 2 1080

110.28 2 1082

113.92 2 1088

223.64 2 1064

63.29 2 1080

223.12 2 1088

285.04 2 1086

282.40 2 1092

84.24 2 1080

362.52 2 1088

359.60 2 1094

76.30 2 1080

430.44 2 1092

427.85 2 1096

61.13 2 1080

476.8O 2 1092

473.08 2 1098

40.56 2 1090

513.15 2 1096

508.82 2 1102

42.31 2 1064

544.98 2 1100

16.44 2 1080

551.41 2 1100

656.71 2 1120

24061.3 hyd 1980 100yr.gpw

volume
(cult)

2,822,187

1,256,862

2,161,535

660,652

0

1,256,862

1,210,740

1,256,858

2,467,598

2,313,932

2,467,592

4,781,519

1,373,281

4,781,519

6,154,803

6,154,801

1,902,550

8,057,349

8,057,345

1,695,658

9,752,997

9,752,996

1,332,149

11,085,15{

11,085,15(

847,511

11,932,67(

11,932,65(

801,406

12,734,06(

296,132

13,030,20(

18,649,77(

Inflow
hyd(s)

1

1

4

2,5

6

7,8

9

10,11

12

13, 14

15

16, 17

18

19, 20

21

22, 23

24

25, 26

27

28, 29

30, 31

Maximum
elevation

Return Period: 50 Year

Total
strge used

(cu~)

Hydrograph
description

Sub-Basin 101

Sub-Basin 102

Pump Out 47 cfs

Pump out 47 cfs

At East Central & RR

Combine At East Central & RR

Sub_Basin 103

At East Main & RR

Combine At East Main & RR

Sub-Basin 104

At Diana & RR

Combine At Diana & RR

Sub-Basin 105

At East Dunn & RR

Combine At East Dunn & RR

At San Pedro & RR

Sub-Basin 106

Combine At San Pedro & RR

At Barrett & RR

Sub-Basin 107

Combine At Barrett & RR

At Tennant & RR

Sub-Basin 108

Combine At Tennant & RR

At Fisher

Sub-Basin 109

Combine At Fisher & RR

At Maple

Sub-Basin 110

Combine At Maple

Sub-Basin 111

The End

Total Watershed 1980 GP

Tuesday, Dec 22, 2009



Hydrograph
Hyd. Hydrograph
No. type

(origin)

Summary
Peak Time Time to
flow interval peak
(CfS) (min) (min)

1 SCS Runoff 164.50

2 SCS Runoff 65.24

3 Diveraionl 47.00

4 Diversion2 117.50

5 Reach 115.59

6 Combine 175.64

7 SCS Runoff 63.02

8 Reach 173.97

9 Combine 232.06

10 SCS Runoff 121.67.

11 Reach 227.00

12 Combine 343.20

13 SCS Runoff 69.37

14 Reach 342.58

15 Combine 407.37

16 Reach 404.12

17 SCS Runoff 91.85

18 Combine 487.24

19 Reach 483.91

20 SCS Runoff 83.36

21 Combine 557.23

22 Reach 554.60

23 SCS Runoff 66.64

24 Combine 601.61

25 Reach 598.14

26 SCS Runoff 45.21

27 Combine 641.90

28 Reach 637.84

29 SCS Runoff 47.65

30 Combine 676.44

31 SCS Runoff 18.48

32 Combine 683.67

33 SCS Runoff 720.34

24061.3 hyd 1980 100yr.gpw

7

2 1088

2 1080

2 830

2 1088

2 1094

2 1088

2 1080

2 1092

2 1088

2 1082

2 1096

2 1090

2 1080

2 1094

2 1092

2 1096

2 1080

2 1094

2 1098

2 1080

2 1096

2 1100

2 1080

2 1094

2 1100

2 1090

2 1100

2 1106

2 1084

2 1104

2 1080

2 1104

2 1118

Re Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

volume
(cuR)

3,230,763

1,399,163

2,288,786

941,977

941,974

2,341,135

1,348,337

2,341,134

3,689,469

2,587,540

3,689,464

6,277,004

1,524,415

6,277,002 i

7,801,416

7,801,412

2,099,193

9,900,608

9,900,608

1,875,322

11,775,93~

11,775,921

1,475,734

13,251,66(

13,251,65(

958,391

14,210,05(

14,210,04(

916,485

15,126,52(

339,003

15,465,531

20,702,23!

Inflow
hyd(s)

1

4

2,5

6

7,8

9

12

15

18

19,20

21

22,23

24

25,26

27

28,29

30, 31

Return Period: 100 Year

Maximum
elevation

Total
strge used

(cuR)

Hydrograph
description

Sub-Basin 101

Sub-Basin 102

Pump Out 47 cfs

Pump out 47 cfs

At East Central & RR

Combine At East Central & RR

Sub_Basin 103

At East Main & RR

Combine At East Main & RR

Sub-Basin 104

At Diana & RR

Combine At Diana & RR

Sub-Basin 105

At East Dunn & RR

Combine At East Dunn & RR

At San Pedro & RR

Sub-Basin 106

Combine At San Pedro & RR

At Barrett & RR

Sub-Basin 107

Combine At Barrett & RR

At Tennant & RR

Sub-Basin 108

Combine At Tennant & RR

At Fisher

Sub-Basin 109

Combine At Fisher & RR

At Maple

Sub-Basin 110

Combine At Maple

Sub-Basin 111

The End

Total Watershed 1980 GP

Tuesday, Dec 22,2009
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Return
Period
(Ym) B

1 0.0000

2 0.0000

3 0.0000

5 7.0453

10 9.3905

25 0.0000

50 0.0000

100 11.5407

Intsnslty-Duratlon-Frequency Equation Coefficients (FHA)

(N/A)D

0.0000

0.0000

0.0000

18.8000

18.9000

0.0000

0.0000

17.6000

E

0.0000

0.0000

0.0000

0.5714

0.5598

0.0000

0.0000

0.5048

File name: Morgan Hill City.IDF

Intensity = B I (Tc + D)^E

Return
Pedod
(Ym) 6 mln 10 16 20

1 0.00 0.00 0.00 0.00

2 0.00 0..00 0.00 0.00

3 0.00 0.00 0.00 0.00

5 1.15 1.03 0.94 0.87

10 1.59 1.43 1.31 1.21

25 0.00 0.00 0.00 0.00

50 0.00 0.00 0.00 0.00

100 2.39 2.16 1.99 1.85

Intensi~ Values (in/hr)

25 30 35 40 48 50 55 60

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.81 0.76 0.72 0.69 0.66 0.63 0.60 0.58

1.13 1.06 1.01 0.96 0.92 0.88 0.84 0.81

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.74 1.64 1.56 1.49 1.43 1.38 1.33 1.28

Tc = time in minutes. Values may exceed 60.

Storm
Distribution

SCS 24-hour

SCS 6-Hr

Huff-lst

Huff-2nd

Huff-3rd

Huff-4th

Huff-lndy

Custom

Precip. file name: MORGAN HILL SCS.pcF

Rainfall Precipitation Table (in)

l~r 2-yr 3~r 5-yr t0-yr

0.00 2.65 0.00 0.00 4.17

0.00 1.44 0.00 0.00 2.30

0.00 0.00 0.00 0.00 0.00

0.00 0,00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00

0.00 2.65 0.00 0.00 4.17

25-yr

4.79

2.65

0.00

0.00

0.00

0.00

0.00

4.79

60-yr 100-yr

5.20 5.59

2.88 3.09

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

5.20 5.59
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2008 Hydrologic Model
100 Year Storm
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Hydrograph Return Period,,l  owC ,Poogra hs Extension for AutoCAD~

Hyd. i
NO.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Hydrograph Inflow Peak Outflow (cfs)
type Hyd(s)

(origin) l-Yr    2-Yr    3-Yr    5-Yr    10-Yr 25-Yr 50-Yr 100-Yr

SCS Runoff

SCS Runoff

SCS Runoff

SCS Runoff

100.52

14.90 ~ ~ ¯

4.556 ~    ~ .

631.00

177.62 208.88 229.47 249.00

31.18 38.08 42.67 47.06

7.982 9.370 10.28 11.15

1292.58 572.16 1758.33 1935.90

2

Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hydrogmph
description

Sub-Basin 101

Sub-Basin 102

Sub-Basin 103

W. LI~-rLE LLAGAS CREEK

Diversion1 4 ~ 631.00

Reach 1 ~ 99.51 ~ ~ ¯

Combine 2, 3, 6 ~- 116.34 ....

Reach 7 ~ 113.59 ....

SCS Runoff ~ 18.10 ~ ~ ¯

SCS Runoff ~ 3.192 ....

700.00 700.00 700.00 700.00

176.31 207.49 228.05 247.55

211.37 250.22 275.87 300.24

207.64 246.26 271.74 295.95

37.99 46.44 52.07 57.45

5.592 6.564 7.205 7.812

SPRR SPLIT THRU BOX CULVER

At East Central

Combine At East Central

At East Main

Sub-Basin 104

Sub-Basin 105

Combine

SCS Runoff ~ 26.44

SCS Runoff ~ 7.170

Reach 11 ~ 129.00 ~ ~ .

Combine 12, 13, 14 ~ 159.29 ~ ~ .

Reach 15 ~ 157.63 ~ ~ ¯

SCS Runoff ~ 23.31

SCS Runoff ~ 2.550 ~ ~ ¯

Combine 16, 17, 18 ~ 180.80 ~ ~ ¯

8, 9.10 ~     132.70 -~ ~     248.11      295.73     327.22     357.22

58.42 72.21 81.44 90.28

12.60 14.80 16.25 17.62

242.77 289.94 321.15 350.80

309.14 371.84 413.42 453.01

306.72 369.09 410.55 450.00

43.44 51.70 57.15 62.33

4.250 4.936 5.388 5.817

350.71 421.57 468.64 513.55

Reach 19 179.23

SCS Runoff ~ 32.88

SCS Runoff ~ 7.136

Combine 20,21, 22 ~ 210.38

348.47 419.12 466.11 510.88

56.24 65.68 71.90 77.79

11.91 13.64 15.11 16.32

405.02 486.03 539.91 591.20

Reach 23 ~ 208,47

SCS Runoff ~ 18.64

SCS Runoff ~ 11.18

Combine 24, 25, 26 ~ 223.14

Reach 27 ~ 222.22

SCS Runoff ~ 12.75

SCS Runoff ~ 17.96

Combine 28, 29, 30 238.82

Reach 31

SCS Runoff ~

402.19 482.95 536.59 587.75

36.58 44.36 49.53 54.45

19.67 23.10 25.37 27.51

434.39 523.07 582.03 638.33

432.81 521.19 580.01 636.06

22.49 26.44 29.04 31.51

30.78 35.96 39.37 42.61

466.07 561.63 625.20 685.85

238.23 ~ ~     464.85     560.15     623.51      684.12

17.92 ~ ~ 30.63 35.76 39.14 42.35

Combie At East Main

Sub-Basin 106

Sub-Basin 107

At Diana

Combine At Diana

At East Dunn

Sub-Basin 108

Sub-Basin 109

Combine At EasT Dunn

At San Pedro

Sub-Basin 110

Sub-Basin 111

Combine At San Pedro

At Barrett

Sub-Basin 112

Sub-Basin 113

Combine At Barrett

To Tennant Ave

Sub-Basin 115

Sub-Basin 114

Combine At Tennant

To Fisher

Sub-Basin 116

Proj. file: 24061.3 hyd 2008 100yr.gpw Tuesday, Dec 22, 2009



Hyd rog raph Return Pe riodH a owC pog.phs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. Hydrograph Inflow
No. type Hyd(s)

(origin)

34 SCS Runoff ~ 9.690

35 Combine 32, 33, 34 ~ 250.60

36 Reach 35 ~ 249.77

37 SCS Runoff ~ 26.43

38 Combine 36, 37 262.65

39 SCS Runoff 4.592

40 SCS Runoff ~ ~ 274.40

41 Diversion1 40 ~ 274.40

42 Diversion2 40 ~ 0.000

43 Reservoir 42 ~ 0.000

44 Reservoir 38 ~- 262.64

45 Diversion1 44 ~ 0.000

46 Diversion2 44 ~ 262.64

47 Diversion2 4 ~ 0.000

48 Combine 39, 45, 4.592

49 Reservoir 48 ~ 0.000

50 Combine 5, 46, ~ 770.29

51 Combine 49, 60 ~ 770.29

52 SCS Runoff ~ ~ 631.00

53 Diversion1 52 ~ 631.00

54 Diversion2 52 ~ 0.000

55 Combine 41,43, 53, ~ 799.64

Proj. file: 24061.3 hyd 2008 100yr.gpw

Peak Outflow (cfs)

5-Yr 10-Yr 25-Yr 60-Yr 100-Yr

16.53 19.29 21.11 22.83

487.53 587.27 653.70 717.14

486.00 585.51 651.75 715.06

46.39 54.47 59.79 64.64

507.38 610.90 679.96 745.98

11.63 14.78 16.91 18.97

511.86 609.29 673.62 734.74

326.00 326.00 326.00 326.00

185.86 283.29 347.62 408.74

6.094 14.93 19.07 22.77

507.39 , 610.90 679.96 , 745.98

164.73 245.10 299.66 ;352.25

342.66 365.80 380~30 393.73

0.000 0.000 0.000 1231.32

171.24 253.09 308.61 362.15

7.569 14.60 18.39 21.73

i042.66 1065.80 1080.30 1093.73

1042.66 1073.35 1091.98 1108.67

!292.58 1572.16 1758.33 1935.90

700.00 700.00 700.00 700.00

592.57 872.16 1058.33 1235.90

032.09 1040.93 1046,07 1048.77

Hydrograph
description

Sub-Basin 117

Combine at Fischer

To Maple

Sub-Basin 118

Combine At Maple

Sub-Basin 119

Total Watershed 2008 GP

FLOW TO CREEK IN CHANNEL

FLOW INTO POND OVER i.AT WE

REGIONAL POND

LATERAL WEIR

FLOW OVER LAT WEIR INTO PO

FLOW DOWN CHANNEL TO CRE

SPRR SPLIT FLOW WEST RR

FLOW iNTO REGIONAL POND

REGIONAL POND

W. LITTLE LLAGAS + BUTTERFIL

TOTAL FLOW AT SEYMOUR AVE.

W. LI’I’I’LE LLAGAS CREEK

SPRR SPLIT THRU BOX CULVER

SPRR SPLITFLOW WEST RR

TOTAL FLOW AT SEYMOUR

ITuesday, Dec 22,2009
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.yo og ra p u m m a ry e My ro  phs E ens,on for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. Hydrograph Peak Time Time to
No. type flow interval peak

(origin) (cfs) (min) (rain)

1 SCS Runoff

2 SCS Runoff

3 SCS Runoff

4 SCS Runoff

5 Diversion1

6 Reach

7 Combine

8 Reach

9 SCS Runoff

10 SCS Runoff

11 Combine

12 SCS Runoff

13 SCS Runoff

14 Reach

15 Combine

16 Reach

17 SCS Runoff

18 SCS Runoff

19 Combine

20 Reach

21 SCS Runoff

22 SCS Runoff

23 Combine

24 Reach

25 SCS Runoff

26 SCS Runoff

27 Combine

28 Reach

29 SCS Runoff

30 SCS Runoff

31 Combine

32 Reach

33 SCS Runoff

249.00 2 1086

47.06 2 1080

11.15 2 1080

1935.90 2 1236

70O.0O 2 85O

247.55 2 1090

300.24 2 1084

295.95 2 1092

57.45 2 1084

7.812 2 1080

357.22 2 1088

90.28 2 1096

17.62 2 1080

350.80 2 1098

453.01 2 1096

450.00 2 1102

62.33 2 1092

5.817 2 1080

513.55 2 1100

510.88 2 1106

77.79 2 1088

16.32 2 1080

591.20 2 1102

587.75 2 1108

54.45 2 1080

27.51 2 1080

638.33 2 1100

636.06, 2 1106

31.51 2 1080

42.61 2 1080

685.85 2 1100

684.12 2 1104

42.35 2 1080

24061.3 hyd 2008 100yr.gpw

Hyd.
volume
(cult)

6,144,812

977,399

254,563

75,435,391

46,654,591

6,144,811

7,386,772

7,386,771

1,231,901

185,353

8,804,023

2,094,030

419,055

8,804,020

11,317,10~

11,317,10~

1,560,742

146,748

13,024,58~

13,024,59~

2,038,895

412,109

15,475,591

15,475,58~

1,162,375

654,783

17,292;74~

17,292,75

751,780

1,044,479

19,088,991

19,089,001

1,036,407

Inflow
hyd(s)

4

1

2,3,6

7

8,9,10

11

12,13,14

15

16,17,18

19

20,21,22

23

24,25,26

27

28, 29, 30

31

.L.--

Maximum
elevation

(ft)

Return Period: 100 Year

Total
strge used

(cult)

Hydrograph
description

Sub-Basin 101

Sub-Basin 102

Sub-Basin 103

W. LITTLE LLAGAS CREEK

SPRR SPLIT THRU BOX CULVER

At East Central

Combine At East Central

At East Main

Sub-Basin 104

Sub-Basin 105

Combie At East Main

Sub-Basin 106

Sub-Basin 107

At Diana

Combine At Diana

At East Dunn

Sub-Basin 108

Sub-Basin 109

Combine At East Dunn

At San Pedro

Sub-Basin 110

Sub-Basin 111

Combine At San Pedro

At Barrett

Sub-Basin 112

Sub-Basin 113

Combine At Barrett

To Tennant Ave

Sub-Basin 115

Sub-Basin 114

Combine At Tennant

To Fisher

Sub-Basin 116

Tuesday, Dec 22, 2009
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Hyd rog raph Summary Re Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. Hydrograph Peak Time
No. type flow interval

(origin) (cfs) (min)

34 SCS Runoff 22.83 2

35 Combine 717.14 2

36 Reach 715.06 2

37 SCS Runoff 64.84 2

38 Combine 745.98 2

39 SCS Runoff 18.97 2

40 SCS Runoff 734.74 2

41 Diversion1 326.00 2

42 Diversion2 408.74 2

43 Reservoir 22.77 2

44 Reservoir 745.98 2

45 Diversion1 352.25 2

46 Diversion2 393.73 2

47 Diversion2 1231.32 2

48 Combine 362.15 2

49 Reservoir 21.73 2

50 Combine 1093.73 2

51 Combine 1108.67 2

52 SCS Runoff 1935,90 2

53 Diversion1 700.00 2

54 Diversion2 1235.90 2

55 Combine 1048.77 2

24061.3 hyd 2008 100yr.gpw

volume
(cuft)

Time to
peak
(rain)

1080

1098

1104

1080

1096

1080

1124

870

1124

1270

1096

1096

1096

1136

1090

1282

1096

1102

1236

850

1236

1270

561,876

20,687,27(

20,687,29(

1,540,812

22,228,10(

351,982

22,680,36(

18,563,10(

4,117,261

3,163,038

22,228,08(

3,619,514

18,608,57(

18,347,32(

3,971,498

3,020,174

65,293,14(

68,313,46(

75,435,39(

46,664,59(

28,750.77(

68,410,71(

Inflow
hyd(s)

32, 33,34

35

36, 37

4O

40

42

38

4

39, 45,

48

5,46,

49,50

52

52

41,43, 53,

Return Period: 100 Year

Maximum
elevation

(It)

312.93

311.29

312.64

Total
strge used

(cult)

3,883,711

5,322

3,612,040

Hydrograph
description

Sub-Basin 117

Combine at Fischer

To Maple

Sub-Basin 118

Combine At Maple

Sub-Basin 119

Total Watershed 2008 GP

FLOW TO CREEK IN CHANNEL

FLOW INTO POND OVER I.AT WE

REGIONAL POND

LATERAL WEIR

FLOW OVER LAT WEIR INTO PO

FLOW DOWN CHANNEL TO CRE

SPRR SPLIT FLOW WEST RR

FLOW. INTO REGIONAL POND

REGIONAL POND

W. LITI’LE LLAGAS + BU’I-I’ERFIL

TOTAL FLOW AT SEYMOUR AVE.

W. LITTLE LLAGAS CREEK

SPRR SPLIT THRU BOX CULVER

SPRR SPLITFLOW WEST RR

TOTAL FLOW AT SEYMOUR

Tuesday, Dec 22, 2009
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D® 2009 by Autodesk, Inc. v6.066 Wednesday, Nov18,2009

Hyd. No. 1
Sub-Basin 101

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 400.000 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 5.59 in
Storm duration =

Peak discharge = 249.00 cfs
Time to peak = 18.10 hrs
Hyd. volume = 6,144,812 cuft
Curve number = 88
Hydraulic length = 0 ft
Time of conc. (Tc) = 49.30 min
Distribution = Custom

SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

280.00

Sub-Basin 101
Hyd. No. 1 -- 100 Year Q (cfs)

280.00

240.00 240.00

200.00 200.00

160.00

120.00

80.00

40.00

0.00
4 6 8     10     12     14     16     18    20    22

~ Hyd No. 1

160.00

120.00

80.00

40.00

0.00
26

Time (hrs)



Precipitation Report                                  7

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. No. 1
Sub-Basin 101

Storm Frequency = 100yrs
Total precip.
Storm duration

Time interval

Wednesday, Nov 18, 2009

= 5.5900 in                  Distribution
= SCVWD GENERAL STORM-2 min.cds

= 2 min
= Custom

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 1 ¯ Sub-Basin 101 - 100 Year Precip (in)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.09

0.08

0.07

0.06

0.05

- 0.04

0.03

0.02

0.01

0~00
0.0 2.3

"1
4.7 7.0 9.3 11.7 14.0 16.3 18.7    21.0    23.3

----- Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

- 0.03

0.02

0.01

0.00
25.7

Time (hrs)



Hydrograph Report                                   8

Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066 Wednesday, Nov 18, 2009

Hyd. No. 2
Sub-Basin 102

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff Peak discharge = 47.06 cfs
= 100 yrs Time to peak = 18.00 hrs
= 2 min Hyd. volume = 977,399 cuff
= 87.300 ac Curve number = 77.1
= 0.0 % Hydraulic length = 0 ft
= USER Time of conc. (Tc) = 26.30 min
= 5.59 in Distribution = Custom
= SCVVVD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

50.00

40.00

Sub-Basin 102
Hyd. No. 2 - 100 Year Q (cfs)

50.00

40.00

30.00 30.00

20.00

10.00

0.00
0    2 4

~ Hyd No. 2

6 8 10 12 14 16 18 20 22 24

20.00

10.00

0.00
26

Time (hrs)



Precipitation Report                                  9

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No. 2
Sub-Basin 102

Storm Frequency
Total precip.
Storm duration

Wednesday, Nov 18, 2009

= 100 yrs Time interval     = 2 min
= 5.5900 in Distribution = Custom
= SCVWD GENERAL STORM-2 min.cds

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 2 Sub-Basin 102- 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0107

0,06 0.06

0.05

0.04

0.05

0.04

0.03 0.03

0.02

0.01

0.00
0.0 2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7 21.0 23.3

Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066 Wednesday, Nov 18, 2009

Hyd. No. 3
Sub-Basin 103

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCSRunoff Peak discharge = 11.15cfs
= 100 yrs Time to peak = 18.00 hrs
= 2 min Hyd. volume = 264,563 cuft
= 16.700 ac Curve number = 88
= 0.0 % Hydraulic length = 0 ft
= USER Time of conc. (Tc) = 10.40 min
= 5.59 in Distribution = Custom
= SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

12.00

Sub-Basin 103
Hyd. No. 3 -- 100 Year Q (cfs)

12.00

10.00

8.00

10.00

8.00

6.00

4.00

2.00

0.00
0 4 6 8 10 12 14 16 18 20 22 24

6.00

- 4.00

- 2.00

0.00
26

~ Hyd No. 3                                                                  Time (hrs)
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Precipitation Report
Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066 Wednesday, Nov 18, 2009

Hyd. No. 3
Sub-Basin 103

Storm Frequency
Total precip.
Storm duration

= 100 yrs Time interval = 2 min
= 5.5900 in Distribution = Custom
= SCVVVD GENERAL STORM-2 min.cds

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 3 " Sub-Basin 103 - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06 0.06

0.05 0.05

0.04 0.04

0.03

0.02

0.01

o.oo
0.0     2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7    21.0    23.3

Custom Design Storm -- SCVVVD GENERAL STORM-2 min.cds

0.03

0.02

0.01

0.00
25.7

Time (hrs)
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066 Wednesday, Nov 18, 2009

Hyd. No. 4
W. LITTLE LLAGAS CREEK

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff Peak discharge = 1935.90 cfs
= 100 yrs Time to peak = 20.60 hrs
= 2 min Hyd. volume = 75,435,390 cuft
= 6088.000 ac Curve number = 80
= 0.0 % Hydraulic length = 0 ft
= USER Time of conc. (Tc) = 315.00 min
= 5.59 in Distribution = Custom
= SCVVVD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

1939.00

1662.00

1385.00

1i08.00

831.00

554.00

277.00

0.00

W. LITTLE LLAGAS CREEK
Hyd. No. 4 -- 100 Year

8 12 16 2O 24 28 32

Q (cfs)

1939.00

1662.00

1385.00

1108.00

831.00

554.00

277.00

0.00

Time (hrs)
~ Hyd No. 4



Precipitation Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No. 4
W. LITTLE LLAGAS CREEK

Storm Frequency = 100 yrs
Total precip. = 5.5900 in
Storm duration

Time interval = 2 min
Distribution = Custom

= SCVWD GENERAL STORM-2 min.cds

13

Wednesday, Nov 18, 2009

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 4 ¯ W. LITTLE LLAGAS CREEK - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06 0.06

0.05 0.05

0.04 0.04

0.03 0.03

0.02

0.01

0.00
4.7 7.0 9.3 11.7 14.0 16.3 18.7 21.0 23.3

Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. No. 5
SPRR SPLIT THRU BOX CULVERT

Hydrograph type
Storm frequency
Time interval
Inflow hydrograph
Diversion method

= Diversion1
= 100 yrs
= 2 min
= 4 - W. LITTLE LLAGAS CREEK
= Constant Q

Peak discharge
Time to peak
Hyd. volume
2nd diverted hyd.
Constant Q

Wednesday, Nov 18, 2009

= 700.00 cfs
= 14.17 hrs
= 46,684,590 cuft
= 48
= 700.00 cfs

Q (cfs)

1939.00

1662.00

1385.00

1108.00

831.00

554.00

277.0O

0.00

SPRR SPLIT THRU BOX CULVERT
Hyd. No. 5 -- 100 Year

4 12 16 20 24 28 32

Q (cfs)

1939.00

1662.00

1385.00

1108.00

831.00

554.00

277.00

0.00

Time (hrs)
-~-- Hyd No. 5 -- Up to 700.00 cfs    ~-- Hyd No. 4 -- Inflow    ~-- Hyd No. 48 -- 4 minus 5



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D@ 2009 by Autodesk, Inc. v6.066

Hyd. No. 6
At East Central

Hydrograph type = Reach
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyd. No. = 1 - Sub-Basin 101
Reach length = 1200.0 ft
Manning’s n = 0.040
Side slope = 2.0:1
Rating curve x = 0.481
Ave. velocity = 3.29 ft/s

Peak discharge
Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. depth
Rating curve m
Routing coeff.

Modified Att-Kin routing method used.

Q (cfs)

280.00

At East Central
Hyd. No. 6 -- 100 Year

240.00

Wednesday, Nov 18, 2009

= 247.55 cfs
= 18.17 hrs
= 6,144,811 cuff
= Trapezoidal
= 0.4%
= 10.0 ft
= 10.0 ft
= 1.444
= 0.3841

Q (cfs)

80.00

240.00

200.00 200.00

160.00

120.00

80.00

40.00

0.00

~ Hyd No. 6

4    6 8 10 12 14 16 18 20 22 24

~ Hyd No. 1

160.00

- 120:00

- 80.00

- 40.00

- 0.00
26

Time (hrs)
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Hyd. No. 7
Combine At East Central

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 2, 3, 6

Wednesday, Nov 18, 2009

Peak discharge = 300.24 cfs
Time to peak = 18.07 hrs
Hyd. volume = 7,386,772 cult
Contrib. drain, area= 104.000 ac

Q (cfs)

320.00

280.00

240.00

200.00

160.00

120.00

80.00

40.00

0.00

Combine At East Central
Hyd. No. 7 -- 100 Year Q (cfs)

320.00

280.00

240.00

200.00

2

160.00

80.00

/-  o.oo
0.00

4           6           8           10          12          14          16          18         20         22         24         26

Time (hrs)
------ Hyd No. 7      ---,-- Hyd No. 2       ,-----,- Hyd No. 3       --,---- Hyd No. 6
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Hyd. No. 8
At East Main

Hydrograph type = Reach
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyd. No. = 7 - Combine At East Central
Reach length = 990.0 ft
Manning’s n = 0.040
Side slope = 2.0:1
Rating curve x = 0.179
Ave. velocity = 1.76 ft/s

Peak discharge
Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. depth
Rating curve m
Routing coeff.

Modified Att-Kin routing method used.

Wednesday, Nov 18, 2009

= 295.95 cfs
= 18.20 hrs
= 7,386,771 cuft
= Trapezoidal
=0.1%
= 10.0 ft
= 10.0 ft
= 1.444
= 0.2670

:i

Q (cfs)

320.00

280.00

At East Main
Hyd, No, 8 - 100 Year Q (cfs)

320.00

280.00

240.00 240.00

200.00

160.00

120.00

80.00

40.00

0.00
4 6 8 10 12 14 16 18 20 22 24

200.00

160.00

120.00

80.00

40.00

~k~ 0.00

26

Time (hrs)
~ Hyd No. 8      ----- Hyd No. 7
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066 Wednesday, Nov 18, 2009

Hyd. No. 9
Sub-Basin 104

Hydrograph type = SCS Runoff Peak discharge = 57.45 cfs
Storm frequency = 100 yrs Time to peak = 18.07 hrs
Time interval = 2 rain Hyd. volume = 1,231,901 cult
Drainage area = 108.300 ac Curve number = 77.4
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 46.30 rain
Total precip. = 5.59 in Distribution = Custom
Storm duration = SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Sub-Basin 104
Q (cfs) Hyd. No. 9 -- 100 Year Q (cfs)

60.00 60.00

50.00 50.00

40.00 40.00

30.00 ~ 30.00

20.00

~

j

l

20.00

lo.oo .---/ lo.oo

o.oo 0.00
0     2     4 6     8    10 ~2    ~4    ~6    ~8    20    22    24    26

~ Hy6 No. 9
Time (hrs)
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Hyd. No. 9

Sub-Basin 104

Storm Frequency
Total precip.
Storm duration

= 100 yrs Time interval
= 5.5900 in Distribution
= SCVWD GENERAL STORM-2 min.cds

Wednesday, Nov 18, 2009

2 min
Custom

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 9 ¯ Sub-Basin 104 - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06 0.06

0.05

0.04

0.05

0.04

0.03

0.02

0.01

0.00
0.0     2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7    21.0    23.3

------, Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.03

0.02

0.01

0.00
25.7

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066 Wednesday, Nov18,2009

Hyd. No. 10
Sub-Basin 105

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 11.700 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 5.59 in
Storm duration =

Peak discharge
Time to peak
Hyd. volume
Curve number    =
Hydraulic length =
Time of conc. (Tc) =
Distribution      =

SCVVVD GENERAL STORM-2 min.cds Shape factor =

= 7.812 cfs
= 18.00 hrs
= 185,353 cuff

88
Oft
10.00 min
Custom
484

Q(cfs)

8.00

6.00

4.00

2.00

0,00

Sub-Basin 105
Hyd, No. 10 -- 100 Year

4 6     8     10    12    14    16    18    20    22    24

----,- Hyd No. 10

Q(cfs)

8.00

6.00

4.00

2.00

0.00
26

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. No. 10
Sub-Basin 105

Storm Frequency
Total precipo
Storm duration

= 100 yrs Time interval
= 5.5900 in Distribution
= SCVWD GENERAL STORM-2 min.cds

Wednesday, Nov 18, 2009

2 min
Custom

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd, No. 10 ¯ Sub-Basin 105 - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0107

0.06 0.06

0.05 0.05

0.04 0.04

0.03

0.02

0.00
0.0 2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7 21.0

-.---- Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.03

0.02

0.01

0.00
23.3    25.7

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066 Wednesday, Nov 18, 2009

Hyd. No. 11
Combie At East Main

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 8, 9, 10

Peak discharge =
Time to peak =
Hyd. volume =
Contrib. drain, area=

357.22 cfs
18.13 hrs
8,804,023 cuft
120.000 ac

Q (cfs)

400.00

Combie At East Main
Hyd. No. 11 -- 100 Year Q (cfs)

40O.0O

350.00

300.00

250.00

200.00

150.00

100.00

50.00

0.00

350.00

300.00

4

250.00

200.00

150.00

8 10 12 14     16     18    20

~

~

100.00~

50.00

0.00
22 24 26

Time (hrs)
~ Hyd No. 11 ~-- Hyd No. 8 -~- Hyd No. 9 ~ Hyd No. 10
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Hyd. No. 12
Sub-Basin 106

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff Peak discharge = 90.28 cfs
= 100 yrs Time to peak = 18.27 hrs
= 2 min Hyd. volume = 2,094,030 cuft
= 196.500 ac Curve number = 75
= 0.0 % Hydraulic length = 0 ft
= USER Time of conc. (Tc) = 68.50 min
= 5.59 in Distribution = Custom
= SCVVVD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

100.00

90.00

80.00

70.00

Sub-Basin 106
Hyd. No. 12 -- 100 Year Q (cfs)

100.0o

90.00

80.00

70.00

60.00 60.00

50.00

40.00

50.00

40.00

30.00 30.00

20.00 20.00

10.00 10.00

0.00
0 2 4

~ Hyd No. 12

6 10 12 14 16 18 20 22 24
0.00

26

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. No. 12
Sub-Basin 106

Storm Frequency
Total precip.
Storm duration

Wednesday, Nov 18, 2009

= 100 yrs Time interval
= 5.5900 in Distribution
= SCVWD GENERAL STORM-2 min.cds

= 2 min
= Custom

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd, No. 12 " Sub-Basin 106 - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06

0.05

0.04

0.06

0.05

0.04

0.03 0.03

0.02

0.01

0.00
0.0     2.3     4.7     7.0     9.3     11.7    14.0    16.3    18.7

"-""=" Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 13
Sub-Basin 107

Hydrograph type = SCS Runoff Peak discharge = 17.62 cfs
Storm frequency = 100 yrs Time to peak = 18.00 hrs
Time interval = 2 min Hyd. volume = 419,055 cuft
Drainage area = 26.800 ac Curve number - = 88
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 20.80 min
Total precip. = 5.59 in Distribution = Custom
Storm duration = SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Sub-Basin 107
Q (cfs) Hyd. No. 13 -- 100 Year Q (cfs)

18.00 - 1800

15.00

12.00

9.00

6.00

3.00

F

15.00

12.00

9.00

6,00

3.00

0.00                                                                                               0.00
0     2    .4     6     8     10    12    14    16    18    20    22    24    26

Time (hrs)
~ Hyd No. 13
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Hyd. No. 13
Sub-Basin 107

Storm Frequency
Total precip.
Storm duration

= 100 yrs Time interval
= 5.5900 in Distribution
= SCVWD GENERAL STORM-2 min.cds

= 2 min
= Custom

Wednesday, Nov 18, 2009

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 13 ¯ Sub-Basin 107 - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06

0.05

0.06

0.05

0.04 0.04

0.03 0.03

0.02

0.01

0.00
0.0           2.3           4.7           7.0           9.3          11.7 14.0 16.3 18.7 21.0 23.3

Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 14
At Diana

Hydrograph type = Reach
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyd. No. = 11 - Combie At East Main
Reach length = 2010.0 ft
Manning’s n = 0.040
Side slope = 2.0:1
Rating curve x = 0.340
Ave. velocity = 2.89 ft/s

Peak discharge
Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. depth
Rating curve m
Routing coeff.

27

Wednesday, Nov 18, 2009

= 350.80 cfs
= 18.30 hrs
= 8,804,020 cuft
= Trapezoidal
= 0.2%
= 10.0 ft
= 10.0 ft
= 1.444
= 0.2218

Modified Att-Kin routing method used.

Q (cfs)

400.00

350.00

At Diana
Hyd. No, 14 - 100 Year

L
Q (cfs)

40O.O0

350.00

300.00 300.00

250.00

200.00

150.00

100.00

50.00

0.00
2 4 6 8 10 12 14 16 18 20 22 24

250.00

200.00

150.00

100.00

50.00

~- 0.00

26

Time (hrs)
----- Hyd No. 14     ----- Hyd No. 11
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~) 2009 by Autodesk, Inc. v6.066 Wednesday, Nov18,2009

Hyd. No. 15
Combine At Diana

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 12, 13, 14

Peak discharge = 453.01 cfs
Time to peak = 18.27 hrs
Hyd. volume = 11,317,100 cuft
Contrib. drain, area= 223.300 ac

Q (cfs)

480.00

420.00

360.00

300.00

240.00

180.00

120.00

60.00

Combine At Diana
Hyd. No. 15 -- 100 Year Q (cfs)

480.00

420.00

360.00

300.00

240.00

180.00

120.00

60.00

0.00
0    2 4

-- Hyd No. 15

6 8     10     12     14.    16     18

-- Hyd No. 12 -- Hyd No. 13

20    22    24

~ Hyd No. 14

0.00
26

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. No. 16
At East Dunn

Hydrograph type = Reach
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyd. No. = 15 - Combine At Diana
Reach length = 810.0 ft
Manning’s n = 0.040
Side slope = 2.0:1
Rating curve x = 0.154
Ave. velocity = 1.80 ft/s

Peak discharge
Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. depth
Rating curve m
Routing coeff.

Modified Att-Kin routing method used.

29

Wednesday, Nov 18, 2009

= 450.00 cfs
= 18.37 hrs
= 11,317,100 cuft
= Trapezoidal
= 0.0%
= 10.0 ft
= 10.0 ft
= 1.444
= 0.3230

Q (cfs)

480.00

420.00

At East Dunn
Hyd, No. 16 - 100 Year Q (cfs)

480.OO

420.00

360.00 360.00

300.00

240.00

180.00

120.00

60.00

0.00
4 6 8     10     12     14     16     18    20

300.00

240.00

180.00

120.00

60.00

0.00
22    24    26

Time(hrs)
~Hyd No. 16     ------Hyd No. 15
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066 Wednesday, Nov 18,2009

Hyd. No. 17
Sub-Basin 108

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 110.500 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 5.59 in
Storm duration =

Peak discharge = 62.33 cfs
Time to peak = 18.20 hrs
Hyd. volume = 1,560,742 cuft
Curve number = 84.5
Hydraulic length = 0 ft
Time of conc. (Tc) = 61.70 min
Distribution = Custom

SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

70.00.-

Sub-Basin 108
Hyd. No. 17 -- 100 Year Q (cfs)

70.00

60.00 -

50.00 -

40.00 -

30.00

20.00

10.00

0.00
0    2

j \

4 6 8 10 12 14 16 18 20 22

-- Hyd No. 17

60.00

50.00

40.00

30.00

- 20.00

~ - 10.00

- 0.00
24 26

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No. 17
Sub-Basin 108

Storm Frequency = 100 yrs
Total precip.
Storm duration

Time interval = 2 min
= Custom

Wednesday, Nov 18, 2009

= 5.5900 in                  Distribution
= SCVWD GENERAL STORM-2 min.cds

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 17 ¯ Sub-Basin 108 - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06 0.06

0.05 0.05

0.04 0.04

0.03 0.03

0.02

0.01

0.00
0.0     2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7

Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066 Wednesday, Nov 18, 2009

Hyd. No. 18
Sub-Basin 109

Hydrograph type = SCS Runoff Peak discharge .= 5.817 cfs
Storm frequency = 100 yrs Time to peak = 18.00 hrs
Time interval = 2 min Hyd. volume = 146,748 cuft
Drainage area = 8.400 ac Curve number = 92
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 9.90 min
Total precip. = 5.59 in Distribution = Custom
Storm duration = SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

6.00 ’

5.00

4.00

3.00

2.00

1.00

0.00

Sub-Basin 109
Hyd. No. 18 -- 100 Year

0 2 4 6 8 10 12 14 16 18 20 22 24

~ Hyd No. 18

Q (cfs)

6.00

5.00

4.00

3.00

2.00

1.00

0.00
26

Time (hrs)



33
Precipitation Report
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Hyd. No. 18
Sub-Basin 109

Storm Frequency
Total precip.
Storm duration

= 100 yrs Time interval
= 5.5900 in Distribution
= SCVWD GENERAL STORM-2 min.cds

Wednesday, Nov18,2009

2 min
Custom

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 18 "Sub-Basin 109 - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06 0.06

0.05 0.05

0.04 0.04

0.03 0.03

0.02

o.01                               IF-
0.00

0.0     2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7 21.0    23.3

Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 19
Combine At East Dunn

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 16, 17, 18

Peak discharge =
Time to peak =
Hyd. volume =
Contrib. drain, area=

513.55 cfs
18.33 hrs
13,024,580 cuft
118.900 ac

Q (cfs)

560.00

490.00

420.00

350.00

280.00

210.00

140.00

70.00

Combine At EasT Dunn
Hyd. No. 19 -- 100 Year Q (cfs)

560.00

490.00

420.00

350.00

280.00

210.00

140.00

70100

0.00
0    2    4

~ Hyd No. 19

6 8 10 12 14 16 18

~- Hyd No. 16 ~ Hyd No. 17

20 22 24

~ Hyd No. 18

0.00
26

Time (hrs)



Hydrograph Report
35

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066 Wednesday, Nov 18, 2009

Hyd. No. 20
At San Pedro
Hydrograph type = Reach
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyd. No. = 19 - Combine At EasT Dunn
Reach length = 1680.0 ft
Manning’s n = 0.040
Side slope = 2.0:1
Rating curve x = 0.463
Ave. velocity = 4.00 ft/s

Peak discharge
Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. depth
Rating curve m
Routing coeff.

= 510.88 cfs
= 18.43 hrs
= 13,024,590 cuft
= Trapezoidal
= 0.3%
= 10.0 ft
: 10.0 ft
= 1.444
= 0.3423

Modified Att-Kin routing method used.

Q (cfs)

560.00

At San Pedro
Hyd. No. 20 -- 100 Year Q (cfs)

560.00

490.00 490.00

420.00 420.00

350.00

280.00

210.00

140.00

70.00

0.00
0 2 4 6 8 10 12 14 16 18 20 22

350.00

280.00

210.00

140.00

70.00

0.00
24    26

Time (hrs)
----- Hyd No. 20      ~ Hyd No. 19
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Hyd. No. 21
Sub-Basin 110

Hydrograph type = SCS Runoff Peak discharge = 77.79 cfs
Storm frequency = 100 yrs Time to peak = 18.13 hrs
Time interval = 2 min Hyd. volume = 2,038,895 cuft
Drainage area = 126.000 ac Curve number = 90.4
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 56.60 min
Total precip. = 5.59 in Distribution = Custom
Storm duration = SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Sub-Basin 110
Q (cfs) Hyd. No. 21 -- 100 Year Q (cfs)

80.00 80.00

70.00 70.00

60.00 60.00

50.00                                                       (.~                               50.00

30.00

~ ~

2o.oo

__J’r--’-’-"i

20.00

10.00 F
10.00

0.00 J 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26

~ Hyd No. 21
Time (hrs)
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Hyd. No. 21
Sub-Basin 110

Storm Frequency
Total precip.
Storm duration

Wednesday, Nov 18, 2009

= 100 yrs Time interval = 2 min
= 5.5900 in Distribution = Custom
= SCVVVD GENERAL STORM-2 min.cds

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 21 "Sub-Basin 110- 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06 0.06

0.05

0.04

0.05

0.04

0.03 0.03

0.02

0.01

0.00
0.0     2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7 21.0 23.3

Custom Design Storm -- SCVVVD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 22
Sub-Basin 111

Hydrograph type = SCS Runoff Peak discharge = 16.32 cfs
Storm frequency = 100 yrs Time to peak = 18.00 hrs
Time interval = 2 min Hyd. volume = 412,109 cuft
Drainage area = 23.900 ac Curve number = 92
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 22.00 min
Total precip. = 5.59 in Distribution = Custom
Storm duration = SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

18.00

Sub-Basin 111
Hyd. No. 22 -- 100 Year Q (cfs)

18.00

15.00 15.00

12.00 12.00

9.00

6.00

3.00

0.00
2 4 6 8 10 12 14 16 18 20 22 24

------ Hyd No. 22

9.00

6.00

3.00

0.00
26

Time (hrs)
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Hyd. No. 22
Sub-Basin 111

Storm Frequency = 100 yrs
Total precip.
Storm duration

Time interval

Wednesday, Nov 18, 2009

= 5.5900 in                  Distribution
= SCVWD GENERAL STORM-2 min.cds

= 2 min
= Custom

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd, No, 22 " Sub-Basin 111 - 100 Year Precip (in)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0.0 2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7 21.0 23.3

Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 23
Combine At San Pedro
Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 20, 21, 22

Peak discharge = 591.20 cfs
Time to peak = 18.37 hrs
Hyd. volume = 15,475,590 cuft
Contrib. drain, area= 149.900 ac

Q (cfs)

640.00

560.00

480.00

400.00

320.00

240.OO

160.00

80.00

Combine At San Pedro
Hyd. No. 23 -- 100 Year Q (cfs)

640.00

560.00

480.00

400.00

320.00

240.00

160.00

80.00

0.00
0 2 4

----- Hyd No. 23

6 8 10 12 14 16 18

---.-.- Hyd No. 20 ~ Hyd No. 21

20    22    24

~ Hyd No. 22

0.00
26

Time (hrs)
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.Hyd. No. 24
At Barrett

Hydrograph type = Reach
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyd. No. = 23 - Combine At San Pedro
Reach length = 1950.0 ft
Manning’s n = 0.040
Side slope = 2.0:1
Rating curve x = 0.463
Ave. velocity = 4.18 ft/s

Peak discharge
Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. depth
Rating curve m
Routing coeff.

= 587.75 cfs
= 18.47 hrs
= 15,475,580 cuft
= Trapezoidal
= 0.3%
= 10.0 ft
= 10.0 ft
= 1.444
= 0.3133

Modified Att-Kin routing method used.

Q (cfs)

64O.OO

At Barrett
Hyd. No. 24 - 100 Year Q (cfs)

640.00

560.00 560.00

480.00 480.00

400.00

320.00

240.00

160.00

80.00

0.00
0    2

J

4 6 8 10 12 14 16 18 20 22

400.00

320.00

240.00

160.00

80.00

0.00
24    26

Time (hrs)~ Hyd No. 24     ~ Hyd No. 23
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Hyd. No. 25
Sub-Basin 112

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff Peak discharge = 54.45 cfs
= 100 yrs Time to peak = 18.00 hrs
= 2 min Hyd. volume = 1,162,375 cuft
= 95.100 ac Curve number = 79.1
= 0.0 % Hydraulic length = 0 ft
= USER Time of conc. (Tc) = 33.30 min
= 5.59 in Distribution = Custom
= SCVVVD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

60.00

Sub-Basin 112
Hyd. No, 25 -- 100 Year Q (cfs)

60.00

50.00 50.00

40.00 40.00

30.00

20.00

10.00

0.00

30.00

20.00

0.00
4 6     8     10    12    14    16    18    20    22    24    26

Time (hrs)
~ Hyd No. 25
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Wednesday, Nov 18, 2009Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No. 25
Sub-Basin 112

Storm Frequency = 100 yrs Time interval = 2 min
Total precip. = 5.5900 in Distribution = Custom
Storm duration = SCVWD GENERAL STORM-2 min.cds

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd, No, 25’ Sub-Basin 112 - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06 0.06

0.05

0.04

0.05

0.04

0.03 0.03

0.02

o.01                                I ~""~-

/0.00
0.0 2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7    21.0    23.3

Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 26
Sub-Basin 113

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff Peak discharge = 27.51 cfs
= 100 yrs Time to peak = 18.00 hrs
= 2 min Hyd. volume = 654,783 cuff
= 43.300 ac Curve number = 88
= 0.0 % Hydraulic length = 0 ft
= USER Time of conc. (Tc) = 26.00 min
= 5.59 in Distribution = Custom
= SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

28.00 -

24.00 -

Sub-Basin 113
Hyd. No. 26 -- 100 Year Q (cfs)

28.00

24.00

20.00 - 20.00

16.00

12.00

8.00

4.00

0.00
2     4      6 8     10     12     14     16     18    20    22     24

¯ ----" Hyd NO. 26

- 16.00

- 12.00

- 8.00

4.00

0.00
26

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. No. 26
Sub-Basin 113

Storm Frequency = 100 yrs
Total precip.
Storm duration

Time interval

Wednesday, Nov 18, 2009

= 5.5900 in                  Distribution
= SCVWD GENERAL STORM-2 min.cds

= 2 min
= Custom

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 26 ¯ Sub-Basin 113- 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06

0.05

0.04

0.06

0.05

0.04

0.03 0.03

0.02

0.01              ! I                        I

0.00
0.0     2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7 21.0 23.3

--"==- Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 27
Combine At Barrett

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 24, 25, 26

Peak discharge = 638.33 cfs
Time to peak = 18.33 hrs
Hyd. volume = 17,292,740 cult
Contrib. drain, area= 138.400 ac

Q (cfs)

720.00

630.00

540.00

450.00

360.00

27O.0O

180.00

90.00

0.00

Combine At Barrett
Hyd, No. 27 -- 100 Year Q (cfs)

720.00

0    2

~ Hyd No. 27

4 6 8 10 12 14 16 18 20 22 24 26

630.00

54O.0O

450.00

360.00

270.00

180.00

90.00

0.00

~ Hyd No. 24 ¯ --,--- Hyd No. 25 ~ Hyd No. 26
Time (hrs)
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Hyd. No. 28
To Tennant Ave

Hydrograph type = Reach
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyd. No. = 27 - Combine At Barrett
Reach length = 1680.0 ft
Manning’s n = 0.040
Side slope = 2.0:1
Rating curve x = 0.439
Ave. velocity = 4.13 ft/s

Peak discharge
Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. depth
Rating curve m
Routing coeff.

Modified Att-Kin routing method used.

Wednesday, Nov 18, 2009

= 636.06 cfs
= 1&43 hrs
= 17,292,750 cuft
= Trapezoidal
= 0.3%
= 10.0 ft
= 10.0 ft
= 1.444
= 0.3511

Q(cfs)

720.00

To Tennant Ave
Hyd. No. 28--100Year Q (cfs)

720.00

630.00 630.00

540.00 540.00

450.00

360.00

270.00

180.00

90.00

0.00

.J

\

4 6 8     10     12     14     16     18    20    22

450.00

360.00

270.00

~ ~     180.00

90.00

~ 0.00

24    26

Time (hrs)
~ Hyd No. 28     ~- Hyd No. 27                        ¯
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Hyd. No. 29
Sub-Basin 115

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 49.500 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 5.59 in
Storm duration =

Peak discharge = 31.51 cfs
Time to peak = 18.00 hrs
Hyd. volume = 751,780 cuft
Curve number = 88
Hydraulic length = 0 ft
Time of conc. (Tc) = 35.50 min
Distribution = Custom

SCVVVD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

35.00

Sub-Basin 115
Hyd. No. 29 -- 100 Year Q (cfs)

35.00

30.00 30.00

25.00 25.00

20.00

15.00

10.00

5.00

0.00
4 6 8     10     12     14     16     18    20    22

-"--’-- Hyd No. 29

20.00

15.00

10.00

5.00

0.00
26

Time (hrs)
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Hyd. No. 29
Sub-Basin 115

Storm Frequency
Total precip,
Storm duration

= 100 yrs Time interval

Wednesday, Nov 18, 2009

= 5.5900 in                 Distribution
= SCVWD GENERAL STORM-2 min.cds

= 2 min
= Custom

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 29 - Sub-Basin 115 - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06 0.06

0.05 0.05

0.04 0.04

0.03 0.03

0.02

0.01

4.7 7.0 9.3 11.7 14.0 16.3 18.7    21.0    23.3

-,,--- Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 30
Sub-Basin 114

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 64.700 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 5.59 in
Storm duration =

Peak discharge = 42.61 cfs
Time to peak = 18.00 hrs
Hyd. volume = 1,044,479 cuft
Curve number = 90
Hydraulic length = 0 ft
Time of conc. (Tc) = 28.00 min
Distribution = Custom

SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

50.00

Sub-Basin 114
Hyd. No. 30 -- 100 Year Q (cfs)

50.00

40.00 f 40.00

30.00 30.00

20.00

10.00

0.00
0 2 4 6 8 10 12 14 16 18 20 22

¯ -,--"-- Hyd No. 30

20.00

10.00

0.00
26

Time (hrs)
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Hyd. No. 30
Sub-Basin 114

Storm Frequency = 100 yrs
Total precip.
Storm duration

Time interval = 2 min
= Custom

Wednesday, Nov 18, 2009

= 5.5900 in                  Distribution
= SCVWD GENERAL STORM-2 min.cds

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd, No. 30 Sub-Basin 114- 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06 0.06

0.05

0.04

0.05

0.04

0.03 0.03

0.02

0.01 r ~"

0.00
0o0          2.3           4.7           7.0           9.3          11.7         14.0         16.3         18.7 21.0    23.3

"-"- Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 31
Combine At Tennant

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

= Combine
= 100 yrs
= 2 min
= 28, 29, 30

Peak discharge = 685.85 cfs
Time to peak = 18.33 hrs
Hyd. volume = 19,088,990 cuff
Contrib. drain, area= 114.200 ac

Q (cfs)

700.00

600.00

500.00

400.00

300.00

200.00

100.00

0.00

Combine At Tennant
Hyd. No. 31 -- 100 Year Q (cfs)

0 2     4     6 8     10     12     14     16     18    20    22    24    26

700.00

600.00

500~00

400.00

300.00

200.00

100.00

0.00

Time (hrs)
~ Hyd No. 31 ----- Hyd No. 28 ~ Hyd No. 29 ~-- Hyd No. 30
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Hyd. No. 32
To Fisher

Hydrograph type = Reach
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyd. No. = 31 - Combine At Tennant
Reach length = 1650.0 ft
Manning’s n = 0.040
Side slope = 2.0:1
Rating curve x = 0.595
Ave. velocity = 5.20 ft/s

Peak discharge
Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. depth
Rating curve m
Routing coeff.

Modified Att-Kin routing method used.

Wednesday, Nov18,2009

= 684.12 cfs
= 18.40 hrs
= 19,089,000 cuft
= Trapezoidal
= 0.6%
= 10.0 ft
= 10.0 ft
= 1.444
= 0.4294

Q(cfs)

700100

600.00

To Fisher
Hyd. No. 32 -- 100 Year Q (cfs)

700.00

600.00

500.00

400.00

300.00

200.00

100.00

0.00
0 4 6 8 10 12 14 16 18 20 22 24 26

----’. Hyd No. 32 ~ Hyd No. 31

500.00

400.00

300.00

200.00

100.00

0.00
28

Time (hrs)
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Hyd. No. 33
Sub-Basin 116

Hydrograph type = SCS Runoff Peak discharge = 42.35 cfs
Storm frequency = 100 yrs Time to peak = 18.00 hrs
Time interval = 2 min Hyd. volume = 1,036,407 cult
Drainage area = 64.200 ac Curve number = 90
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 16.90 min
Total precip. = 5.59 in Distribution = Custom
Storm duration = SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Sub’Basin 116
Q (cfs) Hyd. No. 33 -- 100 Year Q (cfs)

50.00 50.00

40.00                                          F                    40.00

30.00 30.00

20.00 r ~ 20.00

10.00 ~    -/’" 10.00

0.00
2 4 6 8 10 12 14 16 18 20 22 24

~ Hyd No. 33

0.00
26

Time (hrs)
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Hyd. No. 33
Sub-Basin 116

Storm Frequency
Total precip.
Storm duration

= 100 yrs Time interval

Wednesday, Nov 18, 2009

= 5.5900 in                 Distribution
= SCVWD GENERAL STORM-2 min.cds

= 2 min
= Custom

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No, 33 " Sub-Basin 116- 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06 0.06

0.05 0.05

0.04 0.04

0.03

0.02

0.01

0.00
0.0     2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7 21.0 23.3

¯ --,,-- Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.03

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 34
Sub-Basin 117

Hydrograph type = SCS Runoff
Storm frequency = 100 yrs
Time interval = 2 min
Drainage area = 35.100 ac
Basin Slope = 0.0 %
Tc method = USER
Total precip. = 5.59 in
Storm duration =

Peak discharge = 22.83 cfs
Time to peak = 18.00 hrs
Hyd. volume = 561,876 cuft
Curve number = 90.3
Hydraulic length = 0 ft
Time of conc. (Tc) = 24.90 min
Distribution = Custom

SCVVVD GENERAL STORM-2 min.cds Shape factor = 484

Q(cfs)

24.00 "

20.00 ’

16.00

12.00

8.00

4.00

0.00

Sub-Basin 117
Hyd. No. 34 -- 100 "(ear

r

2     4     6 8     10     12     14     16     18    20    22    24

~ Hyd No. 34

Q (cfs)

24.00

20.00

16.00

12.00

8.00

4.00

- 0.00
26

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. No. 34
Sub-Basin 117

Storm Frequency
Total precip.
Storm duration

= 100 yrs Time interval = 2

Wednesday, Nov 18, 2009

= 5.5900 in                  Distribution
= SCVWD GENERAL STORM-2 min.cds

min
= Custom

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 34" Sub-Basin 117 - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06

0.05

0.04

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0.0     2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7    21.0    23.3

Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.03

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 35
Combine at Fischer

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 32, 33, 34

Wednesday, Nov18,2009

Peak discharge = 717.14 cfs
Time to peak = 18.30 hrs
Hyd. volume = 20,687,270 cuft
Contrib. drain, area= 99.300 ac

Q (cfs)

721.00

618.00

515.00

412.00

309.00

206.00

103.00

0.00

Combine at Fischer
Hyd. No. 35 -- 100 Year

2 4 6 8 10 12 14 16 18 20 22 24 26

~ Hyd No. 35 ¯ -,---- Hyd No. 32 ~ Hyd No. 33 ~-- Hyd No. 34

Q (cfs)

721.00

618.00

515.00

412.00

309.00

206.00

103.00

0.00
28

Time (hrs)
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Hyd. No. 36
To Maple

Hydrograph type = Reach
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyd. No. = 35 - Combine at Fischer
Reach length = 1800.0 ft
Manning’s n = 0.040
Side slope = 2.0:1
Rating curve x = 0.481
Ave. velocity = 4.56 ft/s

Peak discharge
Time to peak
Hyd. volume
Section type
Channel slope
Bottom width
Max. depth
Rating curve m
Routing coeff.

Modified Att-Kin routing method used.

Wednesday, Nov 18, 2009

= 715.06 cfs
= 18.40 hrs
= 20,687,290 cuft
= Trapezoidal
= 0.4%
= 10.0 ft
= 10.0 ft
= 1.444
= 0.3598

Q (cfs)

721.00

To Maple
Hyd. No, 36 -- 100 Year Q (cfs)

721.00

618.00 618.00

515.00

412.00

309.00

206.00

103.00

0.00
0 4 6     8     10    12    14    16    18    20    22    24    26

¯ ,---- Hyd No. 36 ~ Hyd No. 35

515.00

412.00

309.00

206.00

103.00

0.00
28

Time (hrs)
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Hyd. No. 37
Sub-Basin 118

Hydrograph type = SCS Runoff Peak discharge = 64.84 cfs
Storm frequency = 100 yrs Time to peak = 18.00 hrs
Time interval = 2 min Hyd. volume = 1,540,812 cuft
Drainage area = 100.300 ac Curve number = 88
Basin Slope = 0.0 % Hydraulic length = 0 ft
Tc method = USER Time of conc. (Tc) = 19.10 min
Total precip. = 5.59 in Distribution = Custom
Storm duration = SCVVVD GENERAL STORM-2 min.cds Shape factor = 484

Sub-Basin 118
Q (cfs) Hyd. No. 37 - 100 Year Q (cfs)

70.00 70.00

60.00 F 60.00

50.00 50.00

40.00
j

40.00

30.00 ~" 30.00

20.00 20.00

10.00 ~-~-- 10.00

----= Hyd No. 37

0.00
26

Time (hrs)
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Hyd. No. 37
Sub-Basin 118

Storm Frequency
Total precip.
Storm duration

= 100 yrs Time interval = 2 min
= Custom

Wednesday, Nov 18, 2009

= 5.5900 in Distribution
= SCVWD GENERAL STORM-2 min.cds

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 37 ¯ Sub-Basin 118- 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06

0.05

0.04

0.06

0.05

0.04

0.03

0.02

0.01

0.00
0.0 2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7

Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.03

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 38
Combine At Maple

Hydrograph type
Storm frequency
Time interval
Inflow hyds.

= Combine
= 100 yrs
= 2 min
= 36, 37

Peak discharge = 745.98 cfs
Time to peak = 18.27 hrs
Hyd. volume = 22,228,100 cult
Contrib. drain, area= 100.300 ac

Q (cfs)

749.00

642.00

Combine At Maple
Hyd. No. 38 -- 100 Year Q (cfs)

749.00

642.00

535.00

428.00

321.00

214.00

107.00

0.00
4 6 8 10 12 14 16 18 20 22 24 26

----- Hyd No. 38 ----- Hyd No. 36 ~ Hyd No. 37

535.00

428.00

321.00

214.00

107. O0

0.00
28

Time (hrs)
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Hyd. No. 39
Sub-Basin 119

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff Peak discharge = 18.97 cfs
= 100 yrs Time to peak = 18.00 hrs
= 2 min Hyd. volume = 351,982 cuff
= 40.700 ac Curve number = 68
= 0.0 % Hydraulic length = 0 ft
= USER Time of conc. (Tc) = 12.00 min
= 5.59 in Distribution = Custom
= SCVWD GENERAL STORM-2 min.cds Shape factor = 484

Q (cfs)

21.00

Sub-Basin 119
Hyd. No, 39 -- 100 Year Q (cfs)

21.00

18.00

15.00

12.00

9.00

6.00 -

3.00 -

0.00 -
0 4 6      8     10     12     14     16     18    20    22    24

-- Hyd No. 39

18.00

15.00

12.00

9.00

6.00

3.00

0.00
26

Time (hrs)
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Hyd. No. 39
Sub-Basin 119

Storm Frequency
Total precip.
Storm duration

= 100 yrs Time interval = 2 min
= 5.5900 in Distribution = Custom
= SCVWD GENERAL STORM-2 min.cds

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd, No. 39 ¯ Sub-Basin 119 - 100 Year Precip (in)

0.10

0.09 0.09

0.08 0.08

0.07 0.07

0.06

0.05

0.04

0.06

0.05

0.04

0.03 0.03

0.02

0.01

0.00
0.0 2.3 4.7 7.0 9.3 11.7 14.0 16.3 18.7 21.0 23.3

Custom Design Storm -- SCVVVD GENERAL STORM-2 min.cds

0.02

0.01

0.00
25.7

Time (hrs)
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Hyd. No. 40
Total Watershed 2008 GP

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope
Tc method
Total precip.
Storm duration

= SCS Runoff
= 100 yrs
= 2 rain
= 1608.800 ac
= 0.0%
= USER
= 5.59 in

Peak discharge
Time to peak
Hyd. volume
Curve number    =
Hydraulic length =
Time of conc. (Tc) =
Distribution      =

SCVWD GENERAL STORM-2 min.cds Shape factor =

= 734.74 cfs
= 18.73 hrs
= 22,680,360 cuft

84.8
Oft
126.00 min
Custom
484

Q (cfs)

735.00

630.00

525.00

420.00

315.00

210.00

105.00

0.00

Total Watershed 2008 GP
Hyd. No. 40 -- 100 Year

4 6     8     10    12    14    16    18    20    22    24

-,-,,,-- Hyd No. 40

Q (cfs)

735.00

630.00

525.00

420.00

315.00

210.00

105.00

0.00
28

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No. 40
Total Watershed 2008 GP

Storm Frequency = 100 yrs
Total precip. = 5.5900 in
Storm duration

Time interval
Distribution

= SCVWD GENERAL STORM-2 min.cds

= 2 min
= Custom

Wednesday, Nov18,2009

Precip (in)

0.10

Incremental Rainfall Precipitation
Hyd. No. 40 ¯ Total Watershed 2008 GP - 100 Year Precip (in)

0.10

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0.00
4.7 7.0 9.3 11.7 14.0 16.3 18.7 21.0    23.3

Custom Design Storm -- SCVWD GENERAL STORM-2 min.cds

0.09

0.08

0107

0.06

0.05

0.04

0.03

0.02

0.01

0.00
25.7

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No. 41
FLOW TO CREEK IN CHANNEL

Hydrograph type
Storm frequency
Time interval
Inflow hydrograph
Diversion method

= Diversion1
= 100 yrs
= 2 min
= 40 - Total Watershed 2008 GP
= Constant Q

Peak discharge
Time to peak
Hyd. volume
2nd diverted hyd.
Constant Q

Wednesday, Nov 18;2009

= 326.00 cfs
= 14.50 hrs
= 18,563,100 cuft
= 42
= 326.00 cfs

Q (cfs)
FLOW TO CREEK IN CHANNEL

Hyd. No. 41 -- 100 Year Q (cfs)

735.00

630.00

525.00

420.00

315.00

210.00

105.00

0.00 .
0

//

- 735.00

- 630.00

- 525.00

420.00

315.00

210.00

105.00

0.00
4 6     8     10    12    14    16    18    20    22    24    26    28

Time (hrs)
-----= Hyd No. 41 -- Up to 326.00 cfs ~ Hyd No. 40 -- Inflow ---,-- Hyd No. 42 -- 40 minus 41
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. No. 42
FLOW INTO POND OVER LAT WEIR

= Diversion2 Peak discharge
= 100 yrs Time to peak
= 2 min Hyd. volume
= 40 - Total Watershed 2008 GP 2rid diverted hyd.
= Constant Q Constant Q

Hydrograph type
Storm frequency
Time interval
Inflow hydrograph
Diversion method

Wednesday, Nov18,2009

= 408.74 cfs
= 18.73 hrs
= 4,117,261 cuft
= 41
= 326.00 cfs

Q (cfs)

735.00

630.00

525.00

420.00

315.00

210.00

105.00

0.00

FLOW INTO POND OVER LAT WEIR
Hyd. No. 42 -- 100 Year

/
2 4     6     8     10    12    14    16    18    20    22    24

~ Hyd No. 42 -- > 326.00 cfs ~ Hyd No. 40 - Inflow ~ Hyd No. 41

Q (cfs)

735,00

630.00

525.00

420.00

- 315,00

- 210.00

- 105.00

- 0.00
28

Time (hrs)
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Hyd. No. 43
REGIONAL POND

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir Peak discharge
= 100 yrs Time to peak
= 2 min Hyd. volume
= 42 - FLOW INTO POND OVER LAT WBI~x. Elevation
= REGIONAL 1                      Max. Storage

Wednesday, Nov18,2009

= 22.77 cfs
= 21.17 hrs
= 3,163,038 cuft
=. 312.93 ft
= 3,883,711 cuft

Storage Indication method used.

Q (cfs)

420.00

360.00

300.00

240.00

180.00

120.00

60.00

0.00
0     10

-- Hyd No. 43

REGIONAL POND
Hyd. No. 43 -- 100 Year

20    30    40

-- Hyd No. 42

50 60 70 80 90

~1] ~.~1 {~i~1 Total storage used = 3,883,711 cuft

Q (cfs)

420.00

360.00

300.00

240.00

180.00

120.00

60.00

0.00
100

Time (hrs)
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Pond No. 2 - REGIONAL 1
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 306.50 ft

Wednesday, Nov 18, 2009

Stage I Storage Table
Stage (ft) Elevation (It) Contour area (sqft) Incr. Storage (cult) Total storage (cult)

0.00 306.50
0.50 307.00
1.00 307.50
1.50 308.00
2.00 308.50
2.50 309.00
3.00 309.50
3.50 310.00
4.00 310.50
4.50 311.00
5.00 311.50
5.50 312.00
6.00 312.50
6.50 313.00
7.00 313.50
7.50 314.00
8.00 314.50

275
14,385
97,051

238 940
395 819
564 653
719 567
832 265
901 224
912 478
919 953
927 452
934 976
942 526
950 100
957 700
965 325

0
2,775

24,798
81,370

157 033
238 848
320 242
387 578
433 214
453 378
458 O60
461 804
465. 559
469. 327
473,108
476,901
480,707

0
2,775

27,572
108,943
265,976
504,823
825,065

1,212,643
1,645,857
2,099,235
2,557,295
3,019,099
3,484,658
3,953,985
4,427,093
4,903,994
5,364,701

Culvert I Orifice Structures WeirS~u~u~s

Rise (in) = 24.00
Span (in) = 24.00
No. Barrels = 1
Invert El. (ft) = 306.50
Length (it) = 200.00
S~ope (%) = 0.50
N-Value = .013
Orifice Coeff. = 0.60
Multi-Stage = n/a

[B) [C] [PrfRsr]
0.00 0.00 0.00 Crest Len (It)
0.00 0.00 0.00 Crest El. (ft)
0 0 0 Weir Coeff.
0.00 0.00 0.00 Weir Type
0.00 0.00 0.00 Multi-Stage
0.00 0.00 n/a
.013 .013 n/a
0.60 0.60 0.60 Exfil.(irdhr)
No No No TW Elev. (it)

[A] [B] [C] [D]
= 0,00 0,00 0.00 0,00
= 0.00 0.00 0.00 0.00
= 3.33 3.33 3.33 3.33

= No No No No

= 0.000 (by Wet area)
= 309.69

Stage I Storage
Stage Storage
It cult

Note: Culvert/Orifice outflov~ ere analyzed under inlet (ic) and outlet (oc) cm~bol. Weir risers checked for orifice conditions (ic) and submergence (s).
I Discharge Table

Elevation Clv A Clv B CIv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0
0.05 277
0.10 555
0.15 832
0.20 1,110
0.25 1,387
0.30 1,665
0.35 1,942
0.40 2,220
0.45 2,497
0.50 2,775
0.55 5,254
0.60 7,734
0.65 10,214
0.70 12,694
0.75 15,173
0.80 17,653
0.85 20,133
0.90 22,613
0.95 25,092
1.00 27,572
1.05 35,709
1.10 43,646
1.15 51,983
1.20 60,120

306.50 0.00 ......... 0.000
306.55 0.00 .......... 0.000
306.60 0.00 ......... 0.000
306.65 0.00 ......... 0.000
306.70 0.00 .......... 0.000
306,75 0.00 ........... 0.000
306.80 0.00 ......... 0.000
306.85 0.00 ......... 0.000
306.90 0.00 ......... 0.000
306.95 0.00 ........... 0.000
307.00 0.00 .......... 0.000
307.05 0.00 .......... 0.000
307.10 0.00 ......... 0.000
307.15 0.00 ......... 0.000
307.20 0.00 ......... 0.000
307.25 0,00 ......... 0.000
307.30 0.00 .......... 0.000
307.35 0.00 .......... 0.000
307.40 0.00 .......... 0.000
307.45 0.00 ......... 0.000
307.50 0.00 ......... 0.000
307.55 0.00 .......... 0.000
307.60 0.00 ........ -- -- 0.000
307.65 0.00 .......... 0.000
307.70 0100 .......... 0.000

Continues on next page .....



REGIONAL 1
Stage I Storage I Discharge Table
Stage Storage Elevation Clv A
ft cult ft cfs

1.25
1.30
1.35
1.40
1.45
1.50
1.55
1.60
1.65
1.70
1.75
1.80
1.85
1.90
1.95
2.00
2.05
2.10
2.15
2.20
2.25
2.30
2.35
2.40
2.45
2.50
2.55
2.60
2.65
2.70
2.75
2.80
2.85
2.90
2.95
3.00
3.05
3.10
3.15
3.20
3.25
3.30
3.35
3.40
3.45
3,50
3,55
3,60
3.65
3.70
3.75
3.80
3.85
3.90
3.95
4.00
4.05
4.10
4.15
4.20
4.25
4.30
4.35
4.40
4.45
4.50
4.55
4.60
4.65
4.70
4.75

68,257
76,394
84,531
92,668

10C 806
108 943
124 646
14(~ 349
15(~ 053
171. 756
187.459
203.162
218.866
234.569
250.272
265.976
289 860
313 745
337 630
361515
385 400
409 284
433 169
457 054
480 939
504 823
536 848
568 872
600 896
632 920

696 )68
728 992
761 016
793 041
825 065
863 823
902 580
941 338
980 096

1,018,854
1,057,611
1,096,369
1,135,127
1,173,885
1,212,643
1,255,964
1,299,286
1,342,607
1,385,929
1,429,250
1,472,572
1,515,893
1,559,215
1,602,536
1,645,857
1,691,195
1,736,533
1,781,871
1,827,208
1,872,546
1,917,884
1,963,222
2,008,559
2,053,897
2,099,235
2,145,041
2,190,847
2,236,653
2,282,459
2,328,265

71

Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

307.75 0.00 --
307.80 0.00 --
307.85 0.00 --
307.90 0.00 --
307.95 0.00 --
308.00 0.00 --
308.05 0.00 --
308.10 0.00 --
308.15 0.00 --
308.20 0.00 --
308.25 0.00 --
308.30 0.00 --
308.35 0.00 --
308.40 0.00 --
308.45 0.00 --
308.50 0.00 --
308.55 0.00 --
308.60 0.00 --
308.65 0.00 --
308.70 0.00 --
308.75 0.00
308.80 0.00
308.85 0.00 --
308.90 0.00 --
308.95 0.00 --
309.00 0.00 --
309.05 0.00 --
309.10 0.00 --
309.15 0.00 --
309.20 0.00 --
309.25 0.00 --
309.30 0.00
309.35 0.00
309.40 0.00
309.45 0.00 --
309.50 0.00 --
309.55 0.00 --
309.60 0.00 --
309.65 0.00 --
309.70 1.27 oc --
309.75 3.10 oc --
309.80 4.20 oc --
309.85 5.06 oc --
309.90 5.80 oc
309.95 6.45 oc --
310.00 7.05 oc --
310.05 7.60 oc
310.10 8.11 oc
310.15 8.59 oc
310.20 9.04 oc --
310.25 9,47 oc --
310.30 9.89 oc --
310.35 10.28 oc --
310.40 10.67 oc --
310.45 11.04 oc --
310.50 11.39 oc --
310.55 11.74 oc --
310.60 12.08 oc --
310.65 12.40 oc --
310.70 12.72 oc --
310.75 13.03 oc --
310.80 13.34 oc --
310.85 13.63 oc --
310.90 13.93 oc --
310.95 14.21 oc --
311.00 14.49 oc --
311.05 14.76 oc --
311.10 15.03 oc --
311.15 15.30 oc --
311.20 15.56 oc --
311.25 15.81 oc --

-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- ~ 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
.... 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 0.000
-- -- -- 1.267
-- -- -- 3.099
.... 4.197
-- -- -- 5.063
.... 5.800
-- ~ ~ 6.454
-- -- -- 7.049
-- -- -- 7.596
-- -- -- 8.106
-- -- -- 8.586
-- -- -- 9.041
-- -- -- 9.473
-- -- -- 9.887
.... 10.28
-- -- -- 10.67
-- -- -- 11.04
-- -- -- 11.39
-- -- -- 11.74
-- -- -- 12.08
-- -- -- 12.40
.... 12.72
-- -- -- 13.03
.... 13.34
-- -- -- 13.63
-- -- -- 13.93
-- -- -- 14.21
-- -- -- 14.49
-- -- -- 14.76
-- -- -- 15,03
-- -- -- 15.30
-- -- -- 15.56
-- -- -- 15.81

Continues on next page...



REGIONAL 1
Stage I Storage
Stage Storage
ft cult

4.80 2,374,071
4.85 2,419,877
4.90 2,465,683
4.95 2,511,489
5.00 2,557,295
5.05 2,603,476
5.10 2,649,656
5.15 2,695,837
5.20 2,742,017
5.25 2,788,198
5.30 2,834,378
5.35 2,880,559
5.40 2,926,739
5.45 2,972,920
5.50 3,019,099
5.55 3,065,655
5.60 3,112,211
5.65 3,158,767
5.70 3,205,323
5.75 3,251,879
5.80 3,298,435
5.85 3,344,991
5.90 3,391,547
5.95 3,438,103
6.00 3,484,658
6.05 3,531,591
6.10 3,578,524
6.15 3,625,456
6.20 3,672,389
6.25 3,719,322
6.30 3,766,255
6.35 3,813,187
6.40 3,860,120
6.45 3,907,053
6.50 3,953,985
6.55 4,001,296
6.60 4,048,607
6.65 4,095,918
6.70 4,143,228
6.75 4,190,539
6.80 4,237,850
6.85 4,265,161
6.90 4,332,472
6.95 4,379,783
7.00 4,427,093
7.05 4,474,783
7.10 4,522,473
7.15 4,570,163
7.20 4,617,853
7.25 4,665,543
7.30 4,713,233
7.35 4,760,923
7.40 4,808,613
7.45 4,856,303
7.50 4,903,994
7.55 4,952,065
7.60 5,000,135
7.65 5,048,206
7.70 5,096,276
7.75 5,144,347
7.80 5,192,417
7.85 5,240,488
7.90 5,288,558
7.95 5,336,629
8.00 5,354,701

...End

72

I Discharge Table
Elevation CIv A CIv B CIv C PrlRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cfs cfs cfs cfs cfs cfs cfs c~s cfs cfs cfs

311.30 16.06 oc ......... 16.06
311.35 16.31 oc .......... 16.31
311.40 16.55 oc .......... 16.55
311.45 16.79 oc ........... 16.79
311.50 17.03 oc .......... 17.03
311.55 17.27 oc ......... 17.27
311.60 17.50 oc ......... 17.50
311.65 17.72 oc ......... 17.72
311.70 17.95 oc ......... 17.95
311.75 18.17 oc ......... 18.17
311.80 18.39 oc ......... 18.39
311.85 18.61 oc ............ 18.61
311.90 18.82 oc ......... 18.82
311.95 19.03 oc ......... 19.03
312.00 19.24 oc ......... 19.24
312.05 19.45 oc .......... 19.45
312.10 19.65 oc ......... 19.65
312.15 19.86 oc ......... 19.86
312.20 20.06 oc ......... 20.06
312.25 20.26 oc .......... 20.26
312.30 20.45 oc ......... 20.45
312.35 20.65 oc .......... 20.65
312.40 20.54 oc .......... 20.84
312.45 21.03 oc ......... 21.03
312.50 21.22 oc .......... 21.22
312.55 21.41 oc ......... 21.41
312.60 21,60 oc ......... 21.60
312.65 21.78 oc ......... 21.78
312.70 21.96 oc ......... 21.96
312.75 22.15 oc ......... 22.15
312.80 22.33 oc ......... 22.33
312.85 22.50 oc ......... 22.50
312.90 22.68 oc ......... 22.68
312.95 22.86 oc ......... 22.86
313.00 23.03 oc .......... 23.03
313.05 23.21 oc ......... 23.21
313.10 23.38 oc .......... 23.38
313.15 23.55 oc .......... 23.55
313.20 23.72 oc .......... 23.72
313.25 23.89 oc .......... 23.89
313.30 24.05 oc ......... 24.05
313.35 24.22 oc .......... 24.22
313.40 24.38 oc ......... 24.38
313.45 24.55 oc ......... 24.55
313.50 24.71 oc ......... 24.71
313.55 24.87 oc ......... 24.87
313.60 25.03 oc ......... 25.03
313.65 25.19 oc .......... 25.19
313.70 25.35 oc ........... 25.35
313.75 25.51 oc ........... 25.51
313.80 25.67 oc .......... 25.67
313.85 25.82 oc ......... 25.82
313.90 25.98 oc ......... 25.98
313.95 26.13 oc ......... 26.13
314.00 26.28 oc .......... 26.28
314.05 26.43 oc .......... 26.43
314.10 26.59 oc .......... 26.59
314.15 26.74 oc ......... 26.74
314.20 26.89 oc ......... 26.89
314.25 27.03 oc .......... 27.03
314.30 27.18 oc ......... 27,18
314.35 27.33 oc ......... 27.33
314.40 27.48 oc ......... 27.48
314.45 27.62 oc ....... -. -- 27.62
314.50 27,77 oc ........... 27,77
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No. 44
LATERAL WEIR

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 100 yrs
= 2 rain
= 38 - Combine At Maple
= LATERAL WEIR VIRTUAL POND

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Wednesday, Nov 18, 2009

= 745.98 cfs
= 18.27 hrs
= 22,228,080 cuft
= 311.29 ft
= 5,322 cuft

Storage Indication method used.

Q (cfs)

749.00

642.00

535.00

428.00

321.00 -

214.00

107.00 -

0.00 -
0

LATERAL WEIR
Hyd. No. 44 -- 100 Year

2 4 6 8 10 12 14 16 18 20 22 24 26

------- Hyd No. 44 ~ Hyd No. 38 Total storage used = 5,322 cuff

Q (cfs)

749.00

642.00

535.00

428.00

321.00

214.00

107.00

0.00
28

Time (hrs)



Pond Report
Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

Pond No. I - LATERAL WEIR VIRTUAL POND
Pond Data
Pond storage is based on user-defined values.

74

Wednesday, Nov 18, 2009

Stage I Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuff) Total storage (cuff)

0.00 308.07 nla 0 0
1.00 309.07 nla 4,356 4,356
2.00 310.07 nla 436 4,792
3.00 311.07 n/a 436 5,227
4.00 312.07 n/a 436 5,663
5.00 313.07 n/a 436 6,098
6.00 314.07 n/a 436 6,534
6.50 314.57 nla 436 6,970

Culvert I Orifice Structures Weir Structures

[A) [B) [C) [PrfRsr]

Rise (in) = 24.00 Inactive Inactive Inactive Crest Len (ft)
Span (in) = 24.00 0.00 0.00 0.00 Crest El. (ft)
No. Barrels = 1 0 0 0 Weir Coeff.
Invert El. (ft) = 308.07 0.00 0.00 0.00 Weir Type
Length (ft) = 50.00 0.00 0.00 0.00 Multi-Stage
Slope (%) = 0.50 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.60 0.60 0.60 Exfil.(in/hr)
Multi-Stage = n/a No No No TW Elev. (ft)

[A] [B] [C] [D]
Inactive Inactive 300.00 Inactive
= 308.00 308.00 310.70 0.00
= 0.68 3.33 2.60 3.33
= 30 degV Rect Broad --
= Yes Yes No No

= 0.000 (by Wet area)
= 308.10

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table
Stage Storage Elevation CIv A CIv B CIv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cult ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 308.07 0.00 ........ 0.00 0.00 ....... 0.000
0.10 436 308.17 0.04 oc ........ 0.00 0.00 ..... 5.007 5.045
0.20 871 308.27 0.24 oc ........ 0.00 0.00 --    -- 10.01 10.25
0.30 1,307 308.37 0.55 ic ........ 0.00 0.00 -- -- 15.02 15.57
0.40 1,742 308.47 0.97 ic ........ 0.00 0.00 .... 20.03 20.99
0.50 2,178 308.57 1.48 ic ..... 0.00 0.00 -- -- 25.04 26.52
0.60 2,614 308.67 2.01 oc ....... 0.00 0.00 .... 30.04 32.05
0.70 3,049 308.77 2.56 oc ......... 0.00 0.00 .... 35.05 37.61
0.80 3,485 308.87 3.14 oc ........ 0.00 0.00 ..... 40.06 43.19
0.90 3,920 308.97 3.74 oc .......... 0.00 0.00 .... 45.06 48.80
1.00 4,356 309.07 4.34 oc ......... 0.00 0.00 .... 50.07 54.41
1.10 4,400 309.17 4.94 oc ............ 0.00 0.00 ..... 61.28 66.22
1.20 4,443 309.27 5.54 oc .......... 0.00 0.00 .... 72.50 78.04
1.30 4,487 309.37 6.12 oc ........... 0.00 0.00 .... 83.71 89.83
1.40 4,530 309.47 6.68 oc ......... 0.00 0.00 .... 94.92 101.60
1.50 4,574 309.57 7.21 oc .......... 0.00 0.00 ..... 106.14 113.35
1.60 4,617 309.67 7.70 oc ........... 0.00 0.00 .... 117.35 125.04
1.70 4,661 309.77 8.12 oc .......... 0.00 0.00 ..... 128.56 136.69
1.80 4,704 309.87 8.48 oc ........ 0.00 0.00 ...... 139.77 148.25
1.90 4,748 309.97 8.72 oc ......... 0.00 0.00 -- -- 150.99 159.70
2.00 4,792 310.07 8.66 oc -- -- . ..... 0.00 0.00 -- -- 162.20 170.86
2.10 4,835 310.17 10.25 oc ...... 0.00 0.00 .... 178.59 188.84
2.20 4,879 310.27 11.62 oc ........ 0.00 0.00 ..... 194.98 206.60
2.30 4,922 310.37 12.85 oc ......... 0.00 0.00 ..... 211.37 224.22
2.40 4,966 310.47 13.97 oc ......... 0.00 0.00 ..... 227.76 241.73
2.50 5,009 310.57 15.01 oc ......... 0.00 0.00 ..... 244.15 259.16
2.60 5,053 310.67 15.98 oc ........ 0.00 0.00 ..... 260.54 276.52
2.70 5,097 3!0.77 16.89 oc ......... 0.00 14.48 ..... 276.93 308.30
2.80 5,140 310.87 17.76 oc ........ 0.00 54.71 .... 293.32 365.79
2.90 5,184 310.97 18.58 oc ........ 0.00 109.48 ..... 309.71 437.77
3.00 5,227 311.07 19.37 oc ....... 0.00 175.55 ..... 326.10 521.02
3.10 5,271 311.17 20.13 oc ........ 0.00 251.33 ..... 347.49 618.95
3.20 5,314 311.27 20.87 oc ....... 0.00 335.65 ..... 368.88 725.39
3.30 5,358 311.37 21.57 oc -- " -- -- 0.00 427.75 ..... 390.27 839.59

Continues on next page...



LATERAL WEIR VIRTUAL POND
Stage / Storage / Discharge Table
Stage Storage Elevation CIv A
ft cuft ft cfs

CIv B
cfs

3.40 5,401 311.47
3.50 5,445 311.57
3.60 5,489 311.67
3.70 5,532 311.77
3.80 5,576 311.87
3.90 5,619 311.97
4.00 5,663 312.07
4.10 5,706 312.17
4.20 5,750 312.27
4.30 5,793 312.37
4.40 5,837 312.47
4.50 5,881 312.57
4.60 5,924 312.67
4.70 5,968 312.77
4.80 6,011 312.87
4.90 6,055 312.97
5.00 6,098 313.07
5.10 6,142 313.17
5.20 6,186 313.27
5.30 6,229 313.37
5.40 6,273 313.47
5.50 6,316 313.57
5.60 6,360 313.67
5.70 6,403 313.77
5.80 6,447 313.87
5.90 6,490 313.97
6.00 6,534 314.07
6.05 6,578 314.12
6.10 6,621 314.17
6.15 6,665 314.22
6.20 6,708 314.27
6.25 6,752 314.32
6.30 6,795 314.37
6.35 6,839 314.42
6.40 6,882 314.47
6.45 6,926 314.52
6.50 6,970 314.57

22.26 oc --
22.92 oc --
23.57 oc --
24.20 oc --
24.81 oc --
25.41 oc --
25.99 oc ---
26.56 oc ---
27,06 ~c ---
27,48 ~c ---
27,89 =c ---
28,30 ~c ---
28,70 =c ---
29.09 =c ---
29.48 =c ---
29.87 ~c --
30.25~c ¯ --
30.63 ~c --
31.00 =c --
31.36 =c --
31.73 =c --
32.08 =c --
32.44 ic --
32.79 ic --
33.14 ic --
33.48 ic --
33.82 ic --
33.99 ic --
34.16 ic ---
34.32 ic ---
34.49 ic ---
34.65 ic --
34.82 ic --
34.98 ic --
35.15 ic --
35.31 ic --
35.47 ic --

...End

CIv C    PrfRsr Wr A
cfs     cfs     cfs

WrB WrC WrD Exfil
cfs cfs cfs cfs

0.00 527.01 -- --
0.00 632.95 -- --
0.00 745.17 -- --
0.00 863.44 -- --
0.00 987.22 -- --
0.00 1116.46 ....
0.00 1250.76
0.00 1390.18 --
0.00 1534.39 ....
0.00 1683.30 ....
0.00 1836.75 --     --
0.00 1994.60 ....
0.00 2156.72 ....
0.00 2323.17 ....
0.00 2493.48 --     --
0.00 2667.82 ....
0.00 2845.88 .....
0.00 3027.89 ....
0.00 3213.58 ....
0.00 -3402.96 ....
0.00 3595.93 ....
0.00 3792.42 ....
0.00 3992.36 ....
0.00 4195.88 -- --
0.00 4402.49 -- --
0.00 4612.46 ....
0.00 4825.46 -- --
0.00 4933.22 ....
0.00 5041.34 -- --
0.00 5151.18 -- --
0.00 5261.30 ....
0.00 5371.98 ....
0.00 5483.71 ....
0.00 5596.13 ....
0.00 5709.38 .....
0.00 5823.31 ....
0.00 5938.27 .....
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User Total
cfs cfs

411.66 960.93
433.0~088.92
454.4~223.18
475.8~363.47
497.2~509.25
518.611660.48
540.0~816.75
566.4G983.15
592.8(2154.24
619.2(2329.98
645.6(2510.24
672.0(2694.89
698.4(2883.82
724.8Q~077.07
751.25274.17
777.6Q~475.29
804.0Q~680.12
835.5C8894.02
867.0~111.57
898.50~332.83
930.0~557.66
961.5~786.00
993.0(5017.80
1024.91253.17
1056.01~i91.63
1087J~’33.44
1119.1~978.28
1155.3~22.51
1191.m"P67.60
1227.g~.13.40
1264.2~559.99
1300.511707.14
1336.8~55.33
1373.1"~D04.21
1409.4;0153.93
1445.7~04.32
1482.(30~.55.75



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. No. 45
FLOW OVER LAT WEIR INTO POND

Hydrograph type
Storm frequency
Time interval
Inflow hydrograph
Diversion method

= Diversion1 Peak discharge
= 100 yrs Time to peak
= 2 min Hyd. volume
= 44 - LATERAL WEIR 2nd diverted hyd.
= Pond - LATERAL WEIR VIRTUAL PONI]Yond structure
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= 352.25 cfs
= 18.27 hrs
= 3,619,515 cuft
= 46
= Weir C

Q (cfs)

749.00

642.0O

535.00

428.00

321.00

214.00

107.00

0.00

FLOW OVER LAT WEIR INTO POND
Hyd. No, 45 - 100 Year Q (cfs)

4 6 8 10 12 14 16 18 20 22 24 26 28

749.00

642.00

535.00

428.00

321.00

214.00

107.00

0.00

Time (hrs)
--,,--- Hyd No. 45 -- Pond outlet ---- Hyd No. 44 -- Inflow ~-- Hyd No. 46 -- 44 minus 45
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. No. 46
FLOW DOWN CHANNEL TO CREEK

Hydrograph type
Storm frequency
Time interval
Inflow hydrograph
Diversion method

= Diversion2 Peak discharge
= 100 yrs Time to peak
= 2 min Hyd. volume
= 44 - LATERAL WEIR 2nd diverted hyd.
= Pond - LATERAL WEIR VIRTUAL PONIg’ond structure

Wednesday, Nov 18, 2009

= 393.73 cfs
= 18.27 hrs
= 18,608,570 cuft
= 45
= Weir C

Q (cfs)

749.00

642.00

535.00

428.00

321.00

214.00

107.00

0.00

FLOW DOWN CHANNEL TO CREEK
Hyd. No. 46 - 100 Year

2 4     6     8     10 12 14 16 18 20 22 24 26

~ Hyd No. 46 - Qin - Pond outlet ~ Hyd No. 44 -- Inflow ~ Hyd No. 45

Q (cfs)

749.0O

642.00

535.00

428.00

321.00

214.00

107.00

0.00
28

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. v6.066

Hyd. No. 47
SPRR SPLIT FLOW WEST RR

Hydrograph type
Storm frequency
Time interval
Inflow hydrograph
Diversion method

= Diversion2
= 100 yrs
= 2 min
= 4 - W. LITTLE LLAGAS CREEK
= Constant Q

Peak discharge
Time to peak
Hyd. volume
2nd diverted hyd.
Constant Q

Wednesday, Nov 18, 2009

= 1231.32 cfs
= 18.93 hrs
= 18,347,320 cuft
=4
= 700.00 cfs

Q (cfs)

1939.00

1662.00

1385.00

1108.00

831.00

554.00

277.00

0.00

SPRR SPLIT FLOW WEST RR
Hyd. No. 47 -- 100 Year Q (cfs)

0 4 12 16 20 24 28

1939.00

1662.00

1385.00

1108.00

831.00

554.00

277.00

- 0.00
32

Time (hrs)
~ Hyd No. 47 -- > 700.00 cfs      ------Hyd No. 4 - Inflow    ----- Hyd No. 4
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Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No. 48

FLOW INTO REGIONAL POND

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 39, 45

Wednesday, Nov 18, 2009

Peak discharge =
Time to peak =
Hyd. volume =
Contrib. drain, area=

362.15 cfs
18.17 hrs
3,971,498 cuft
40.700 ac

Q (cfs)

400.00

350.00

300.00

FLOW INTO REGIONAL POND
Hyd, No. 48 -- 100 Year Q (cfs)

400.00

350.00

300.00

250.00

200.00

150.00

100.00

50.00

0,00
0 2 4

-- Hyd No. 48

6 8     10    12    14    16    18    20    22

-- Hyd No. 39 -- Hyd No. 45

24

250.00

200.00

150.00

100.00

50.00

0.00
26

Time (hrs)
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Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D® 2009 by Autodesk, Inc. v6.066

Hyd. No. 49
REGIONAL POND

Hydrograph type
Storm frequency
Time interval
Inflow hyd. No.
Reservoir name

= Reservoir
= 100 yrs
= 2 min
= 48 - FLOW INTO REGIONAL POND
= REGIONAL 1

Peak discharge
Time to peak
Hyd. volume
Max. Elevation
Max. Storage

Wednesday, Nov 18, 2009

= 21.73 cfs
= 21.37 hrs
= 3,020,176 cuft
= 312.64 ft
= 3,612,041 cuft

Storage Indication method used.

Q (cfs)

40O.0O

350.00

300.00

250.00

200.00

150.00

100.00

50.00

0.00
0     10

~ Hyd No. 49

REGIONAL POND
Hyd. No. 49 -- 100 Year Q (cfs)

400.00

20 30 40

~ Hyd No. 48

50 60 70 80 90

..~LI~ Total storage used = 3,612,041 cuff

350.00

300.00

250.00

200.00

150.00

100.00

50.00

0.00
100

Time (hm)



Pond Report
Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D® 2009 by Autodesk, Inc. v6.066

Pond No. 2 - REGIONAL 1
Pond Data
Contours - User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 306.50 ft
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Stage I Storage Table
Stage (ft) Elevation (ft)

0.00 306.50
0.50 307.00
1.00 307.50
1.50 308.00
2.00 308.50
2.50 309.00
3.00 309.50
3.50 310.00
4.O0 310.50
4.50 311.00
5.00 311.50
5.50 312.00
6.00 312.50
6.50 313.00
7.00 313.50
7.50 314.00
8.00 314.50

Contour area (sqft)

275
14,385
97,051

238 940
395 819
564653
719 567
832 265
901 224
912 478
919 953
927 452
934976
942 526
950 100
957 700
965 325

Incr. Storage (cuff) Total storage (cuff)

0 0
2,775 2,775

24,798 27,572
81,370 108,943

157,033 265,976
238,848 504,823
320,242 825,065
387,578 1,212,643
433,214 1,645,857
453,378 2,099,235
458,060 2,557,295
461,804 3,019,099
465,559 3,484,658
469,327 3,953,985
473,108 4,427,093
476,901 4,903,994
480,707 5,384,701

Culvert I Orifice Structures Weir Structures

[A]
Rise (in) = 24.00
Span (in) = 24.00
No. Barrels = 1
Invert El. (ft) = 306.50
Length (ft) = 200.00
Slope (%) = 0.50
N-Value = .013
Orifice Coeff. = 0.60
Multi-Stage = n/a

[B] [C] [PrfRsr]
0.00 0.00 0.00 Crest Len (ft)
0.00 0.00 0.00 Crest El. (ft)
0 0 0 Weir Coeff.
0,00 0.00 0.00 Weir Type
0.00 0.00 0.00 Multi-Stage
0.00 0.00 n/a
.013 .013 n/a
0.60 0.60 0.60 Exfil.(inlhr)
No No No TW Elev. (ft)

[A] [B] [C] [D]
= 0.00 0.00 0.00 0.00
= 0.00 0.00 0.00 0.00
= 3.33 3.33 3.33 3.33

= No No No No

= 0.000(byWetama)
= 309.69

Stage I Storage
Stage Storage
ft cuft

Note: Culvert/Orifice outflows are analyzed under inlel (ic) and outlet (ec) cent~ol. Weir risers checked for orifice conditions (ic) and submergence (s).

I Discharge Table
Elevation CIv A CIv B CIv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total

ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0
0.05 277
0.10 555
0.15 832
0.20 1,110
0.25 1,387
0.30 1,665
0.35 1,942
0.40 2,220
0.45 2,497
0.50 2,775
0.55 5,254
0.60 7,734
0.65 10,214
0.70 12,694
0.75 15,173
0.80 17,653
0.85 20,133
0.90 22,613
0.95 25,092
1.00 27,572
1.05 35,709
1.10 43,646
1.15 51,983
1.20 60,120

306.50 0.00 ....................... 0.000
306.55 0.00 -- ~ .................. 0.000
306.60 0.00 .................... 0.000
306.65 0.00 ...................... 0.000
306.70 0.00 ..................... 0.000
306.75 0.00 ....................... 0.000
306.80 0.00 ................... 0.000
306.85 0.00 ..................... 0.000
306.90 0.00 ................... 0.000
306.95 0.00 .................... 0.000
307.00 0.00 ...................... 0.000
307.05 0.00 ................... 0.000
307.10 0.00 .................. 0.000
307.15 0.00 ................. 0.000
307.20 0.00 .................... 0.000
307.25 0.00 .................. 0.000
307.30 0.00 ..................... 0.000
307.35 0.00 .................... 0.000
307.40 0.00 .................... 0.000
307.45 0.00 .................... 0.000
307.50 0.00 .................. 0.000
307.55 0.00 ...................... 0.000
307.60 0.00 .................... 0.000
307.65 0.00 .................... 0.000

307.70 0.00 ................... 0.000
Continues on nextpage...



REGIONAL 1
Stage I Storage I Discharge Table
Stage Storage Elevation CIv A
ft cuft ft cfs

1.25 68,257 307.75 0.00
1.30 76,394 307.80 0.00
1.35 84,531 307.85 0.00
1.40 92,668 307.90 0.00
1.45 100,806 307.95 0.00
1.50 108,943 308.00 0.00
1.55 124,646 308.05 0.00
1.60 140,349 308.10 0.00
1.65 156,053 308.15 0.00
1.70 171,756 308.20 0.00
1.75 187,459 308.25 0.00
1.80 203,162 308.30 O. O0
1.85 218,866 308.35 0.00
1.90 234,569 308.40 0.00
1.95 250,272 308.45 0.00
2.00 265,976 308.50 0.00
2.05 289,860 308.55 0.00
2.10 313,745 308.60 0.00
2.15 337,630 308.65 0.00
2.20 361,515 308.70 0.00
2.25 385,400 308.75 0.00
2.30 409,284 308.80 0.00
2.35 433,169 308.85 0.00
2.40 457,054 308.90 0.00
2.45 480,939 308.95 0.00
2.50 504,823 309.00 0.00
2.55 536,848 309.05 0.00
2.60 568,872 309.10 0.00
2.65 600,896 309.15 0.00
2.70 632,920 309.20 0.00
2.75 664,944 309.25 0.00
2.80 696,968 309.30 0.00
2.85 728,992 309.35 0.00
2.90 761,016 309.40 0.00
2.95 793,041 309.45 0.00
3.00 825,065 309.50 0.00
3.05 863,823 309.55 0.00
3.10 902,580 309.60 0.00
3.15 941,338 309.65 0.00
3.20 .980,096 309.70 1.27 oc
3.25 1,018,854 309.75 3.10 oc
3.30 1,057,611 309.80 4.20 oc
3.35 1,096,369 309.85 5.06 oc
3.40 1,135,127 309.90 5.80 oc
3.45 1,173,885 309.95 6.45 oc
3.50 1,212,643 310.00 7.05 oc
3.55 1,255,964 310.05 7.60 oc
3.60 1,299,286 310.10 8.11 oc
3.65 1,342,607 310.15 8.59 oc
3.70 1,385,929 310.20 9.04 oc
3.75 1,429,250 310.25 9.47 oc
3.80 1,472,572 310.30 9.89 oc
3.85 1,515,893 310.35 10.28 oc
3.90 1,559,215 310.40 10.67 oc
3.95 1,602,536 310.45 11.04 oc
4.00 1,645,857 310.50 11.39 oc
4.05 1,691,195 310.55 11.74 oc
4.10 1,736,533 310.60 12.08 oc
4.15 1,781,871 310.65 12.40 oc
4.20 1,827,208 310.70 12.72 oc
4.25 1,872,546 310.75 13.03 oc
4.30 1,917,884 310.80 13.34 oc
4.35 1,963,222 310.85 13.63 oc
4.40 2,008,559 310.90 13.93 oc
4.45 2,053,897 310.95 14.21 oc
4.50 2,099,235 311.00 14.49 oc
4.55 2,145,041 311.05 14.76 oc
4.60 2,190,847 311.10 15.03 oc
4.65 2,236,653 311.15 15.30 oc
4.70 2,282,459 311.20 15.56 oc
4.75 2,328,265 311.25 15.81 oc
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CIv B CIv C PrfRsr Wr A    Wr B    Wr C    Wr D Exfil User Total
cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

....... 0.000

...... 0.000

....... 0.000

...... 0.000

....... 0.000

....... 0.000

........ 0.000

....... 0.000

........ 0.000

....... 0.000

...... 0.000

...... 0.000

....... 0.000

....... 0.000

....... 0.000

.... 0.000

..... 0.000

..... 0.000

..... 0.000

..... 0.000

..... 0.000

..... 0.000

...... 0.000

...... 0.000

...... 0.000

...... 0.000

...... 0.000

...... 0.000

...... 0.000

...... 0.000

...... 0.000

...... 0.000
...... 0.000
...... 0.000
...... 0.000
...... 0.000
..... 0.000
...... 0.000
..... 0.000
..... 1.267
..... 3.099
..... 4.197
.... 5.063
.... 5.800
...... 6.454
...... 7.049
...... 7.596
...... 8.106
..... 8.586
...... 9.041
...... 9.473
....... 9.887
..... 10.28
...... 10.67
...... 11.04
..... 11.39
...... 11.74
...... 12.08
....... 12.40
...... 12.72
...... 13.03
...... 13.34
...... 13.63
....... 13.93
...... 14.21
...... 14.49
...... 14.76
........ 15.03
....... 15.30
........ 15.56
........ 15.81

Continues on next page...



REGIONAL 1
Stage I Storage / Discharge Table
Stage Storage Elevation CIv A
ft cuft ft cfs

4.80 2,374,071 311.30 16.06 oc
4.85 2,419,877 311.35 16.31 oc
4.90 2,465,683 311.40 16.55 oc
4.95 2,511,489 311.45 16.79 oc
5.00 2,557,295 311.50 17.03 oc
5.05 2,603,476 311.55 17.27 oc
5.10 2,649,656 311.60 17.50 oc.
5.15 2,695,837 311.65 17.72 oc
5.20 2,742,017 311.70 17.95 oc
5.25 2,788,198 311.75 18.17 oc
5.30 2,834,378 311.80 18.39 oc
5.35 2,880,559 311.85 18.61 oc
5.40 2,926,739 311.90 18.82 oc
5.45 2,972,920 311.95 19.03 oc
5.50 3,019,099 312.00 19.24 oc
5.55 3,065,655 312.05 19.45 oc
5.60 3,112,211 312.10 19.65 oc
5.65 3,158,767 312.15 19.86 oc
5.70 3,205,323 312.20 20.06 oc
5.75 3,251,879 312.25 20.26 oc
5.80 3,298,435 312.30 20.45 oc
5.85 3,344,991 312.35 20.65 oc
5.90 3,391,547 312.40 20.64 oc
5.95 3,438,103 312.45 21.03 oc
6.00 3,484,658 312.50 21.22 oc
6.05 3,531,591 312.55 21.41 oc
6.10 3,578,524 312.60 21.60 oc
6.15 3,625,456 312.65 21.78 oc
6.20 3,672,389 312.70 21.96 oc
6.25 3,719,322 312.75 22.15 oc
6.30 3,766,255 312.80 22.33 oc
6.35 3,813,187 312.85 22.50 oc
6.40 3,860,120 312.90 22.68 oc
6.45 3,907,053 312.95 22.86 oc
6.50 3,953,985 313.00 23.03 o¢
6.55 4.,001,296 313.05 23.21 oc
6.60 4,048,607 313.10 23.38 o¢
6.65 4,095,918 313.15 23.55 o¢
6.70 4,143,228 313.20 23.72 oc
6.75 4,190,539 313.25 23.89 oc
6.80 4,237,850 313.30 24.05 oc
6.85 4,285,161 313.35 24.22 oc
6.90 4,332,472 313.40 24.38 oc
6.95 4,379,783 313.45 24.55 oc
7.00 4,427,093 313.50 24.71 oc
7.05 4,474,783 313.55 24.87 oc
7.10 4,522,473 313.60 25.03 oc
7.15 4,570,163 313.65 25.19 oc
7.20 4,617,853 313.70 25.35 oc
7.25 4,665,543 313.75 25.51 oc
7.30 4,713,233 313.80 25.67 oc
7.35 4,760,923 313.85 25.82 oc
7.40 4,808,613 313.90 25.98 oc
7.45 4,856,303 313.95 26.13 oc
7.50 4,903,994 314.00 26.28 oc
7.55 4,952,065 314.05 26.43 oc
7.60 5,000,135 314.10 26.59 oc
7.65 5,048,206 314.15 26.74 oc
7.70 5,096,276 314.20 26.89 oc
7.75 5,144,347 314.25 27.03 oc
7.80 5,192,417 314.30 27.18 oc
7.85 5,240,488 314.35 27.33 oc
7.90 5,288,558 314.40 27.48 oc
7.95 5,336,629 314.45 27.62 oc
8.00 5,384,701 314.50 27.77 oc

...End
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CIv B CIv C PrfRsr Wr A    Wr B    Wr C    Wr D Exfil User Total
cfs     cfs     cfs     cfs     cfs     cfs     cfs    cfs    cfs     cfs

16.06
16.31
16.55
16.79
17.03
17.27
17.50
17.72
17.95
18.17
18.39
18.61
18.82
19.03
19.24
19.45
19.65
19.86
20.06
20.26
20.45
20.65
20.84
21.03
21.22
21.41
21.60
21.78
21.96
22.15
22.33
22.50
22.68
22.86
23.03
23.21
23.38
23.55
23.72
23.89
24.05
24.22
24.38
24.55
24.71
24.87
25.03
25.19
25.35
25.51
25.67
25.82
25.98
26.13
26.28
26.43
26.59
26.74
26.89
27.03
27.18
27.33
27.48
27.62
27.77
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD~ Civil 3D® 2009 by Autodesk, Inc. v6.066 Wednesday, Nov18,2009

Hyd. No. 50
W. LITTLE LLAGAS + BUTTERFILD CHAN

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 5, 46

Peak discharge = 1093.73 cfs
Time to peak = 18.27 hrs
Hyd. volume = 65,293,140 cuft
Contrib. drain, area= 0.000 ac

Q (cfs)

1099.00

942.00

785.00

628.00

471.00

314.00

157.00

0.00

W. LITTLE LLAGAS + BUTTERFILD CHAN
Hyd. No. 50 - 100 Year

8 12 16 20 24

--,--- Hyd No. 50 ------ Hyd No. 5 ----- Hyd No. 46

Q (cfs)

1099.00

942.00

785.00

628.00

471.00

314.00

157.00

0.00
28        32

Time (hrs)



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066 Wednesday, Nov 18, 2009

Hyd. No. 51
TOTAL FLOW AT SEYMOUR AVE.

Hydrograph type = Combine
Storm frequency = 100 yrs
Time interval = 2 min
Inflow hyds. = 49, 50

Peak discharge = 1108.67 cfs
Time to peak = 18.37 hrs
Hyd. volume = 68,313,460 cuft
Contrib. drain, area= 0.000 ac

Q (cfs)

1113.00

954.00

795.00

636.00

477.00

318.00

159.00

0.00 -
0

TOTAL FLOW AT SEYMOUR AVE.
Hyd. No. 51 -- 100 Year Q (cfs)

12 18

- 1113.00

954.00

- 795.OO

- 636.00

- 477.00

- 318.00

159.00

24 30 36 42 48
- 0.00

54 60

Time (hrs)
~ Hyd No. 51      ~ Hyd No. 49      --.-- Hyd No. 50



Hydraflow Rainfall Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. v6.066

86

Wednesday, Nov18,2009

Return
Period
(Yrs) B

1 0.0000

2 0.0000

3 0.0000

5 7.0453

10 9.3905

25 0.0000

50 0.0000

100 11.5407

Intensity-Duration-Frequency Equation Coefficients (FHA)

(NIA)D

0.0000

0.0000

0.0000

18.8000

18.9000

0.0000

0.0000

17.6000

E

0.0000

0.0000

0.0000

0.5714

0.5598

0.0000

0.0000

0.5048

File name: Morgan Hill City.IDF

Intensity = B / (Tc + D)^E

Return
Period
(Yrs)

1

2

3

5

10

25

5O

100

6 min 10 16 20

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0,00

0.00 0.00 0.00 0.00

1.15 1.03 0.94 0.87

1.59 1.43 1.31 1.21

0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00

2.39 2.16 1.99 1.85

Intensity Values(in/h~

25 30 35 40 46 50 65 60

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.00

0.81 0.76 0.72 0.69 0.66 0.63 0.60 0.58

1.13 1.06 1.01 0.96 0.92 0.88 0.84 0.81

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1.74 1.64 1.56 1.49 1.43 1.38 1.33 1.28

Tc = time in minutes. Values may exceed 60.

Storm
Distri bution

SCS 24-hour

SCS 6-Hr

Huff-lst

Huff-2nd

Huff-3rd

Huff-4th

Huff-lndy

Custom

Precip. file name: MORGAN HILL SCS.pcp

Rainfall Precipitation Table (in)

1fir 2-yr 3~r

0.00 2.65 0.00

0.00 1.44 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0,00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

5~r 10~r 25~r

0.00 4.17 4.79

0.00 2.30 2.65

0,00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

0.00 4.17 0.00

50~r 100~r

5.20 5.59

2.88 3.09

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 5.59



Appendix

Hydraulics



Section 1

Butterfield Channel Calculation
Sheets







HYDRAULIG     ~PORT     FOR

SU,TT.,ER BOULEVARD CHANNEL

CIT~ OF MORGAN HILl;

DECEMBER 17w 1991



311.50 5.20
315.19 7.19
315.07 6.97
315.47 7.05
315.67 7.
319.11
Z18.59 4.99
319.29 5.37
319.22 5.20
326.27 ’6.77
326.23 6.63
326.63 6.46
326.86 6.5.9

49. O0
¯ 57. O0
¯ 29~ O0

.2~.00
21. O0 ¯
31.00 ¯
37, O0

’ 21.00

3&. 00 .

1
2

-4

.~ .

1.0

-:1.~

SUMMARY S~REEN

CHA V

0.0    ¯5.7
0;0 3°7
0.0.
0,.0 5~5
0.0 .....4.4
0,07 :. :.519
0.0 10.5
0.0     9.7
0.0
0.0 - 6.7
0.0 7:~

¯ 0.0 7.8
0.0 6.9

ROB ~ LOB    ~ CHA

0.0
0.0
0.0
0.0
0.0.
0~0
0.0
0..0
0.0
0.0
0.0
0.0
0.0

~Q ROB :

0.0 1140.0 0.0
0.0 .11.31,,0 0.0
0.0 I~31.0 0.0 :
0.0 1131.0 0.0
.0.0 I.131.0 .0~0 :
0~0 1098.0 0.0 :
0.0 ~i098.0 0.0 :
0,0 1098.0 0.0
0.0 1098.0 0.0
0.0 I05~,.0 0.0’:
0.0 1054.0 0.0
0.0 i~54.0 0.0
0.0 1054,0 0.0



4.92 19.00 q. 0

5.07 40. O0 O. 0

5 .. O0 40. O0 0, 0

¯ 4.84 19,(}0 0,0

5.12- 19.00 O. O
5.20 ¯41.00 0.0
4/42 36.00 O. 0

"38 Sections:
g L.’BB Q ROB

O. 0
0.0

0.0
0.0
0.0
0~0
0.0
0.0’
0 0

Q CHA

7



SUMMARY~ SCREEN

LOB V CHA V R~B Q LOB 1~ CHA "
..S~C WS BCE~}"DEPTH TOP.W’ID -V

31.1.50 5..20 49.00

31~..93 5.93 52.00

313.85 5.75 29.00
31~.05 ,5.63 " ¯29;00.

7 517.50    3.70     21.00.

9
I0

12.

318.20 4.28 21.00

¯ 318.52 4150 28.00-
325.~4 5..e4 34.00

325.4~ 5.87 21.00
~25.77:.5.60 21.00
325.77 5.50 ~ oO

0.0’

0.0
0.0
0.0
0.0
0.0.
0.0
0.0
0.0
0’.0
0.0
0.0
0.0

4.3
3.6
5.1
.5.2
4.5~

..-8~ 9.
10.6
9.2
9.6
6,1
6.4
6.7

FMMMMMM}~~MMMMMMMMMMMMM ;
~ ,.::.,.,. 38. Sect ions:

Q ROB :
l-

o.o 8 5.o
O. 0 848.
O. 0 848.
O. 0 -848.
0; O. 848.
o. o -~ :: .~,~: ;~23;
0.0
0.0
0.0
0.0
0.0
0.0
0.0

-82TJ. 5
823.5
823.5
790.5
790.5
¯ 790.5
790.5

0.0
0.0
0.0
0.0
0.0
0.0-.. " ’ :
0.0
0.0
0.0
0.0.
0.0
0.0
0.0

~3.0
0.0
0.0

0.0

0.0
0.0
0.0

0.0
0.0

Screen    2) P.ri.~ter 3) ~lot
~P.£Up:] up~trm    [PgDn] ]~ns~_,rm    .[EscT Menu

Z~IMMMMMM.MMMM5 SUMMARY SCPJ~EN ~~MM~MM ;

SEC WS ELEV DEPTH " TOP WEB ~:"LOB :VCHA "V ROB     .Q LOB        Q CHA      Q ROB :

0.0 738. S
O. 0 738. B
0.0 738..8 " ~
O.O. 738.8

0.0 1&67.5

0.0
0.0 :.
0.0 .:
0.0 :.
O.O_~._
O.O :-

6~7.5 ". 0,0 :

: 25-

0.0
0,0
0.0



O2. OPC

-~7 34.1.77 5.17 19.00 0.0 5..1 0;0 "0.0 50t.0: 0.0 :

32’ 34.6.~2 3.44 1~.00 0.0 5.9 0,0 0,0 3B7.8 0,0 :

0.0 4.6 0.0. 0.0 339.0 0.0 :

0.0 4.0 0.0 0.0 339.0 0.0 =

0.0 3.1 010 0.0 245.3 Q.O :.
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Section 2

West Little Llagas Creek
HECRAS Model 100 Year Storm

2a. Original FEMA FIS Model

2b. Calculations for Watsonville
Road Crossing

2C. Calculations for Floodplain
Encroachment at Maple Ave.
Regional Storm Water
Detention Pond
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Section 3
Rating Curves

3a. Butterfield Channel

3b. Split Flow at Monterey Road
Culvert

3C. Split Flow at UPRR Culvert



Table
Rating Table for Trapezoidal Channel

Project Description

Worksheet BUTTERFIELD Ch~
Flow Element Trapezoidal Chann{
Method Manning’s Formula
Solve For Discharge

Input Data

Mannings Coeffic ).035
Depth 6.00 ft
Left Side Slope 2.00 V : H
Right Side Slope 2.00 V : H

Attribute Minimum Maximum Increment

Slope (ft/ft) 0.001500 0.003500 0,000500

Bottom Width (ft) 10.00 30.00 2.00

Slope Bottom Discharg~ Velocity Flow Wetted Top
(ftJft) Width (cfs) (ft]s) Area Perimeter Width

(ft) (ft=) (ft) (ft)

3.001500 10.00 286.06 3.67 78.0 23.42 16.00

3.002000 10.00 330.31 4,23 78.0 23.42 16.00

3.002500 10.00 369.30 4.73 78.0 23.42 16.00
3.003000 10.00 404.54 5.191 78.0 23.42 16.00
3.003500 10.00 436.96 5.60 78.0 23.42 16.00
3.001500 12.00 343.80 3.82 90.0 25.42 18.00
3.002000 12.00 396.98 4.41 90.0 25.42 18.00

3.002500 12.00 443.84 4.93 90.0 25.42 18.00

3.003000 12.00 486.20 5.40 90.0 25.42 18.00

3.003500 12.00 525.16 5.84 90.0 25.42 18.00

3.001500 14.00 402.69 3.95 102.0 27.42 20.00
3.002000 14.00 454.98 4.56 102.0 27.42 20.00
3.002500 14.00 519.86 5.10 102.0 27.42 20.00
3.003000 14.00 569.48 5.58 102.0 27.42 20.00
3.003500 14.00 615.11 6.03 102.0 27.42 20.00
3.001500 16.00 462.47 4.06 114.0 29.42 22.00
3.002000 16.00 534.02 4.68 114.0 29.42 22.00
3.002500 16.00 597.05 5.24 114.0 29.42 22.00
3.003000 16.00 654.04 5.74 114.0 29.42 22.00

3.003500 16.00 706.44 6.20 114.0 29.42 22.00
3.001500 18.00 522.98 4.15 126.0 31.42 24.00

3.002000 18.00 603.89 4.79 126.0 31.42 24.00

3.002500 18.00 675.17 5.36 126.0 31.42 24.00

3.003000 18.00 739.61 5.87 126.0 31.42 24.00

3.003500 18.00 798.87 6.34 126.0 31.42 24.00

13.001500 20.00 584.07 4.23 138.0 33.42 26.00
3.002000 20.00 674.43 4,89 138.0 33.42 26.00
,3.002500 20.00 754.03 5.46 138.0 33.42 26.00
3.003000 20.00 826.00 5.99 138.0 33.42 26.00

3.003500 20.00 892.18 6.47 138.0 33.42 26.00

3.001500 22.00 645.64 4.30 150.0 35.42 28.00

3.002000 22.00 745.52 4.97 150.0 35.42 28.00

3.002500 22.00 833.51 5.56 150.0 35.42 28.00

~).003000 22.00 913.07 6.09 150.0 35.42 28.00

3.003500 22.00 986.23 6.57 150.0 35.42 28.00

I:\projects2002\24061.3\fl,owmaster\project 1 .fm2
11/10/09 06:52:41 AM    © Haestad Methods. Inc.

MH Engineering
37 Brookside Road Waterbury, CT 06708 USA

Project Engineer: Bill McClintock
FlowMaster v6.0 [614b]

(203) 755-1666 Page 1 of 2



Table
Rating Table for Trapezoidal Channel

Slope Bottom :)ischarge Velocity Flow Wetted Top
(ft/ft) Width (cfs) (ft/s) Area Perimeter Width

(ft) (ft2) (~) (rt)
24.00 707.60 4.37 162.0 37.42 30.00
24.00 817.07 5.04 162.0 37.42 30.00
24.00 913.51 5.64 162.0 37.42 30.00
24.00 1,000.70 6.18 162.0 37.42 30.00
24.00 1,080.88 6.67 162.0 37.42 30.00
26.00 769.90 4.42 174.0 39.42 32.00
26.00 889.01 5.11 174.0 39.42 32.00
26.00 993.94 5.71 174.0 39.42 32.00

26.00 1,088.81 6.26 174.0 39.42 32.00
26.00 1,176.05 6.76 174.0 39.42 32.00
28.00 832.49 4.48 186.0 41.42 34.00
28.00 961.28 5.17 186.0 41.42 34.00
28.00 1,074.74 5.78 186.0 41.42 34.00
28.00 1,177.32 6.33 186.0 41.42 34.00
28.00 1,271.65 6.84 186.0 41.42 34.00
30.00 895.32 4.52 198.0 43.42 36.00
30.00 1,033.83 5.22 198.0 43.42 36.00
30.00 1,155.85 5.84 198.0 43.42 36.00
30.00 1,266.18 6.39 198.0 43.42 36.00
30.00 1,367.63 6.91 198.0 43.42 36.00

3.001500
3.002000
3.002500
3.003000
3.003500

{3.001500
3.002000
3.002500

3.003000
3.003500
3.001500
3.002000
3.002500
3.003000
3.003500
3.001500
3.002000
D.002500
3.003000
3.003500

Project Engineer: Bill McClintock
I:\projects2002~?.4061.3\flowmaster\projectl .fm2 MH Engineering FlowMaster v6.0 [614b]
11/10/09 06:52:41 AM © Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 2 of 2



Channel Report
Hydraflow Express F_xtef~K~ for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc.

BUTTERFIELD CHANNEL

Circular
Diameter (ft) = 6.00

Invert Elev (ft) = 100.00
Slope (%) = 0.20
N-Value = 0.013

Calculations
Compute by: Q vs Depth
No. Increments = 10

Highlighted
Depth (ft) = 4.80
Q (cfs) = 185.23
Area (sqft) = 24.26
Velocity (Ws) =. 7.64
Wetted Perim (ft) = 13.29
Crit Depth, Yc (ft) = 3.42
Top Width (ft) = 4.80
EGL (ft) = 5.71

Elev (ft)

107,00

Section Depth (ft)

7.00

106.00

105,00

I03.00

102.00

101.00

100.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

99,00
2 3 4 5 7

-1.00
8

Reach (ft)



0.60

1.20

1.80

2.40

3.00

3.60

4.20

4.80

5.40

6,00

1.481

4.057

7.145

10.57

14.21

17.76

21.18

24.26

26.82

26.27

2.69
4.13

5.20
6.05
6.71
7,19

7.51
7.64
7.53

6.70

3.87

5.58

6.96

8.22

9.45

10.65

11.91

13.29

15.00

18.85

0.01

0.52

1.07

1.60

2.13

2.63

3.06

3.42

3.72

3.89

3.61
4.81
5.50

5,88
6.00
5.88

5.49
4,80
3.59
0.00

3.990

16.77

37.17

63.91

95.39

127.7

159.0

185.2

202.0.

189.4

0.71

1.47
2.22
2.97

3.70
4.40
5.08
5.71

6.28
6.70

Hydraflow Express - BUTTERFIELD CHANNEL - 10/22/09



Channel Report
Hydraflow Express Extension for AutoCAD~ CMI 3D~ 200g by Autodesk, Inc.

BUTTERFIELD CHANNEL Wl 10’ BOTTOM

Trapezoidal
Bottom Width (ft)
Side Slopes (z:l)
Total Depth (ft)
Invert Elev (ft)
Slope (%)
N-Value

= 10.00
= 2.00, 2.0O
= 8.00
= 100.00
= 0.28
= 0.035

Calculations
Compute by:
No. Increments

Q vs Depth
=8

Sunday, Nov 1 200~

S=.0028

Highlighted
Depth (ft) = 6.00
Q (cfs) = 694.78
Area (sqft) = 132.00
Velocity (ft/s) = 5.26
Wetted Perim (ft) = 36.83
Crit Depth, Yc (ft) = 3.30
Top Width (ft) = 34.00
EGL (ft) = 6.43

Elev (ft)

109.00

Section
Depth (ft)

9.00

108.00

107.00

106.00

105.00

104.00

103.00

102.00

101.00

100.00

8.00

7.00

6.00

5.00

4.00

3.00

2.00

1.00

0.00

99.00
0 10 15 20 25 30 35 40 45 50

-1.00
55

Reach (ft)



1.00 23.79 12.00 1.98 14.47 0.01 14.00 1.0~

2.00

3.00

4.00

5.00

6.00

7.00

8.00

81.63

174.1

304.5
476.8

694.8
962.2
1,283

168.0
208,0

2.92

3.63

4.23

4.77"

5.26’

5.73

6.17

0,54

1.18
1.86
2.57

3,30
4.05
4.82

2.13
3.20
4.28

5.35
6.43
7.5t
8.59

Hydraflow Express - Channel Report - 11/1/09



Channel Report
Hydraflow Express Extension for AutoCAD@ C~I 3D@ 2009 by Autodesk, Inc. Sunday, Nov

BUTTERFIELD CHANNEL Wi 10’ BOTTOM S=.0015

Trapezoidal Highlighted
Bottom Width (ft) = 10.00 Depth (ft) = 7.00
Side Slopes (z:l) = 2.00, 2.00 Q (cfs) = 704.23
Total Depth (ft) = 8.00 Area (sqft) = 168.00
Invert Elev (ft) = 100.00 Velocity (ft/s) = 4.19
Slope (%) = 0.15 Wetted Perim (if) = 41.30
N-Value = 0.035 Cdt Depth, Yc (ft) = 3.42

Top Width (ft) = 38.00
Calculations EGL (ft) = 7.27
Compute by: Q vs Depth
No. Increments = 8

Elev (if) Section

109.00

Depth (ft)

9.00

108.00

/

8.00

106.00 6.00

105.00 k
5.00

4.00104.00

/

103.00 3.00

102.00

~

/

2.00

101.00 1.00

100.00                                 k              ,                                        0.00

99.00                                                                                         -1.00
0      5      10     15     20     25     30     35     40     45     50     55

Reach (ft)



1.00

2.OO
3,00
4.00

5.00

6.OO
7.OO

8.OO

17.41
59.75

127.4
222.9
349.0

508.5
704.2
938.8

12.00

28.00
48.00

72.00
100.0

132.0
168.0
208.0

2.13
2.65
3.10

3,49
3.85

4.19
4.51

14.47
18.94

23.42
27.89
32.36

36.83
41.30
45.78

0.01
0.45
0.97

1.54
2.15
2.78

3.42
4.08

1.03
2.07
3.11
4.15

5.19
6.23

7.27
8.32

Hydraflow Express - BUTTERFIELD CHANNEL W/ I0’ BOTTOM S=.0015 - 11/1/09



¯ channel Report
Hydraflow Express ~ for AutoCAD~ C~I 3D~ 2009 by Autode~% Inc. Sunday, Nov I 2009

BUTTERFIELD CHANNEL W122’ BOTTOM S=.0015

Trapezoidal
Bottom Width (if) = 22.00
Side Slopes (z:l) = 2.00, 2.00
Total Depth (1~) = 8.00
Invert Elev (fl) = 100.00
S~ope (%) = 0.15
N-Value = 0.035

Calculations
Compute by: Q vs Depth
No. Increments = 8

Highlighted
Depth (ft) = 6.00
Q (cfs) = 870.52
Area (sqft) = 204.00
Velocity (if/s) = 4.27
Wetted Perim (ft) = 48.83
Cdt Depth, Yc (ft) = 2.68
Top Width (ft) = 46.00
EGL (ft) = 6.28

Elev (ft)

109.00

108.00

107.00

106.00

105.00

104,00

103.00

102.00

101,00

100.00

99.00
0

Section

5 10    15    20    25    30    35    40    45    50    55    60

Depth (ft)

9.00

8.00

7.00

6.00

4.00

3.00

2.00

1.00

0.00

-1,00
65

Reach (ft)



1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

1.54

2.32

2.93

3.43

3.87

4.27

4.63

4.98

0.01

0.44

0.96

1.50

2.08

2.68

3.29

3.92

36.97 24.00

120.9 52.00

245.7 84.00

411.4 120.0
619.0 160.0

870.5 204.0

1,168 252.0

1,513 304.0

1.04

2.08

3.13

4.18

5.23

6.28

7.33

8.39

Hydraflow.Express - BUTTERFIELD CHA!qNEL W/ 22’ BOTTOM S=.0015 - 11/1/09



"Channel Report
Hydraflow Express Extension for AutoCAD~ CMI 3D~ 2009 by Autodesk, Inc. Saturday, Oct 31 2009

BUTTERFIELD CHANNEL-RS 104-30’ BOTTOM

Trapezoidal Highlighted
Bottom Width (ft) = 30.00 Depth (ft) = 5.00
Side Slopes (z:l) = 2.00, 2.00 Q (cfs) = 803.96
Total Depth (ft) = 8.00 Area (sqft) = 200.00
Invert Elev (ft) = 308.07 Velocity (ft/s) = 4.02
"Slope (%) = 0.15 Wetted Perim (ft) = 52.36
N-Value = 0.035 Crit Depth, Yc (ft) = 2.06

Top Width (ft) = 50.00
Calculations EGL (ft) = 5.25
Compute by: Q vs Depth
No. Increments = 8

Elev (ft) Section

317.00

Depth (ft)

8.93

316.00

/

7.93

314.00 5.93

/
313.00 .... 4.93

312.00 3.93

311.00 2.93

309.00 0.93

308.00 \ -0.07

307.00                                                                                         -1.07
0         5        10       15       20       25       30       35       40       45       50       55       60       65       70       75

Reach (ft)



Depth i Q i Area ; Veloc = Wp i Yc ! TopWidth, i

(ft) ! (cfs) ~ (sqft) : (fUs) (ft) i ~

1.00 50.07 32.00 1.56 34.47 0.01 34.00

2.00 162.2 68.00 2.38 38.94 0.44 38.00

3.00 326.1 108.0 3.02 43.42 0.95 42.00

4.00 540.0 152.0 3.55 47.89 1.50 46.00

5.00 804.0 200.0 4.02 52.36 2.06 50.00

6.00 1,119 252.0 4.44 56.83 2.65 54.00

7.00 1,486 308.0 4.83 61.30 3.26 58.00

8.00 1,908 368.0 5.19 65.78 3.88 62.00

Ene~

1.04

2.09

3.14

4.20

5.25

6.31

7.36

8.42

Hydraflow Express - BUTTERFIELD CHANNEL-RS 104-30’ BOTTOM - 10/31/09



Channel Report
Hydraflow Express Extensior~ for AutoCAD@ Civil 31)@ 2009 by Autodesk, Inc.

BUTTERFIELD CHANNEL-RS 104-30’ BOTTOM

Trapezoidal
Bottom Width (ft) = 30.00
Side Slopes (z:l) = 2.00, 2.00
Total Depth (ft) = 8.00
Invert Elev (ft) = 308.07
Slope (%) =.-0:15" , ~=~?
N-Value = 0.035

Calculations
Compute by:
Known Q (cfs)

Known Q
= 735.00

Saturday, Oct 31 2009

Highlighted
Depth (if) = 4.76
Q (cfs) = 735.00
Area (sqft) = 188.12
Velocity (ft/s) = 3.91
Wetted Perim (ft) = 51.29
Crit Depth, Yc (ft) = 2.51
Top Width (ft) = 49.04
EGL (ft) = 5.00

Elev (ft)

317.00

Section Depth (ft)

8.93

316.00

315.00

314.00

313.00

312.00

311.00

310.00

309.00

308.00

/
/

7.93

6.93

5.93

4.93

3.93

2.93

1.93

0,93

-0.07

307.00
10 15 20 25 30 35 40 45 50 55 60 65 70

-1.07
75

Reach (ft)



Culvert Report CuLverT
Hydraflow Express Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. ~) / ~ L~,~;~iJ~fi~’~Wednesday, Dec 9 2009

MONTEREY ROAD EX. DBL 10’ X 4’ RCBC

Invert Elev Dn (ft) = 310.90
Pipe Length (ft) = 63.00
Slope (%) = 0.48
Invert Elev Up (ft) = 311.20
Rise (in) = 48.0
Shape = Box
Span (in) = 120.0
No. Barrels = 2
n-Value = 0.012
Inlet Edge = Sq Edge
Coeff. K,M,c,Y,k = 0.061, 0.75, 0.04, 0.8, 0.5

Embankment
Top Elevation (ft) = 319.70
Top Width (ft) = 50.00
Crest Width (ft) = 500.00

Calculations
Qmin (cfs) = 400.00
Qmax (cfs) = 2000.00
Tailwater Elev (ft) = 317.68

Highlighted
Qtotal (cfs) = 400.00
Qpipe (cfs) = 400.00
Qovertop (cfs) = 0.00
Veloc Dn (ft/s) = 5.00
Veloc Up (ft/s) = 5.00
HGL Dn (ft) = 317.68
HGL Up (ft) = 317.74
Hw Elev (ft) = 317.94
Hw/D (ft) = 1.68
Flow Regime = Outlet Control

Elev

320.00

MONTEREY ROAD EX. DBL 1 0’ X 4’ RCBC H,w Depth [ft]

8.80

318.00

318,00 4,80

314.00 2.80

312.00

310.00

0.80

-1.20

308,00
0 10 15

Box Culvert

-3.20
20 25 30 35 40 45 50 55 80 85 70 7580 85

~ HGL ~ Embank Reach



iQ

i Total i Pipe

(c~s) ~ (as)
400.00 400.00
600.00 ~ 600.00

Y 8oo.oo  800.00
O ~" 1000.0(~0 931.82

1200.00 945.99

1400.00 956.65

1600.00 966.57

1800.00 974.17

2000.00 985.82

0.00

0.00

0.00

68.18

254.01

443.35

633.43

825.83

1014.18

Veloc

Dn

(fus)
5.00

7.50

10.00

11.65

11.82

11.96

12.08

12.18

12.32

Up

(if/s)
5.00

7.50

10,00

11.65

11.82

11.96

12.08

12.18

12.32

Depm

Dn Up

(in) (in)

48.00 48.00

48.00 48.00

48.00 48.00

48.00 48.00

48.00 48.00

48.00 48.00

48.O0 48.00

48.00 48.00

48.00 48.OO

Dn

317.68

317.68

317.68

317.68

317.68

317.68

317.68

317.68

317.68

Up

(ft)
317.74

317.82

317.94

317.68

317.68

317.68

317.68

317.68

317.68

HGL ......

i Hw/D

(ft)
317.94 1.68

318.~6 1.77~-i~,~’’f’

319.82 2.15

319.98 2.20

320.11 2.23

320.23 2.26

320.32 2.28

320.46 2.32

Hydraflow Express - MONTEREY ROAD EX. DBL 10’X 4’ RCBC - 12/9/09
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Culvert Report "SF/iF
Hydraflow Express Extension for AutoCAD® Civil 3D~ 2009 by Autodesk, Inc. Wednesday, Oct 7 2009

SPRR CULVERT 13X5.4

Invert Elev Dn (ft) = 306.90
.Pipe Length (ft) = 14.00
Slope (%) = 0.14
Invert Elev Up (ft) = 306.92
Rise (in) = 65.0
Shape = Box
Span (in) = 132.0
No. Barrels = 1
n-Value = 0.012
Inlet Edge = Projecting
Coeff. K,M,c,Y,k = 0.0145, 1.75, 0.0419, 0.64, 0.5

Embankment
Top Elevation (ft) = 316.30
Top Width (ft) = 10.00
Crest Width (ft) = 200.00

Calculations
Qmin (cfs)
Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

= 0.00
= 1000.00
= (dc+D)/2

= 1000.00
= 741.06
= 258.94
= 12.69
= 12.46
= 312.21
= 312.33
= 316.86
= 1.84
= Inlet Control

Elev

318.00

SPRR CULVERT 13X5.4 Hw Depth

11.08

316. O0

314. O0

312.00

310.00

308,00

306.00

304.00
0 2 4 6 8 10     12     14     16     18     20
~BoxCulvert ~HGL ~Embank     ----EGL

9.08

7.08

5.08

3.08

1.08

-0.92

-2.92
22

Reach



Culvert Report
Hydraflow Express Extension for AutoCAD~ Civil 3D~ 2009 by Autodesk, Inc. Wednesday, Oct 7 2009

SPRR CULVERT 13X5.4

Invert Elev Dn (ft) = 306.90
¯ Pipe Length (ft) = 14.00
Slope (%) = 0.14
Invert Elev Up (ft) = 306.92

"Rise (in) = 65.0
Shape = Box
Span (in) = 132.0
No. Barrels = 1
n-Value = 0.012
Inlet Edge = Projecting
Coeff. K,M,c,Y,k = 0.0145, 1.75, 0.0419, 0.64, 0.5

Embankment
Top Elevation (ft) = 316.30
Top Width (ft) = 10.00
Crest Width (ft) = 200.00

Calculations
Qmin (cfs)
Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (f’ds)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
HwlD (ft)
Flow Regime

= 0.00
= 1000.00
= (dc+D)/2

= 1000.00
= 741.06
= 258.94

¯ = 12.69
= 12.46
= 312.21
= 312.33
= 316.86
= 1.84
= Inlet Control

Hw (ft)
317.00

Performance Curve Hw Depth (ft)

10.08

316.00

315.00

314.00

313.00

312.00

311.00

9.08

8.08

7.08

6.08

5.08

4.08

310.00 3.08

Q (cfs)
Outlet Control     ~ Inlet Control ----- Overtopping
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APPENDIX "D"

25% Improvement Plans
(sheets pertaining to

drainage only)
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Appendix E  
 
 

Monterey-Butterfield Detention Basin Study 



Job File: L:\Projects2002\24061\PondPack\24061POST.PPW
Rain Dir: L:\Projects2002\24061\PondPack\

JOB TITLE

Project Date: 5/8/2008
Project Engineer: Barry Single
Project Title: Butterfield ph IV mitigation Hydrology~nalysis
Project Con~ents:
Proposed Pond is to mitigate increased runoff for Butterfield
improvements south of Railroad Avenue. Pond is to be excavated on
the southerly SERGI parcel (APNSIT-06-003). Low flow release into
existing creek.

S/N: A4YXYWHP9N49
Bentley PondPack (10.00.022.00) 11:09 AM

Bentley Systems, Inc.
5/8/2008



Type .... Master Network Summary

Name .... Watershed
File .... L:\Projects2002\24061\PondPack\24061POST.ppw

Page 1.01

MASTER DESIGN STORM SUMMARY

Network Storm Collection: SCVWD1959

Total
Depth

Return Event in

Dev I0 4.1742
Dev 25 4.7748
Dev100 5.5956

Rainfall
Type

Synthetic Curve
Synthetic Curve
Synthetic Curve

RNF ID

SCVWD 1959 STORM
SCVWD 1959 STORM
SCVWD 1959 STORM

MASTER NETWORK SUMMARY
SCS Unit Bydrograph Method

(*Node=Cutfall; +Node=Diversion;)
(Trun= HYG Truncation: Blank=None; L=Left; R=Rt; LR=Left&Rt)

Return HYG Vol Qpeak Qpeak
Node ID Type Event ac-ft Trun hrs cfs

DEVELOPED SITE AREA 10 3.853 18.0000 8.99
DEVELOPED SITE AREA 25 4.882 18.0000 11.04
DEVELOPED SITE AREA 100 6.360 18.0000 13.88

*OUT JCT 10 3.671 18.1000 7.61
*OUT JCT 25 4.700 18.1000 9.33
*OUT JCT 100 6.178 18.1500 11.05

POND IN POND i0 3.853 18.0000 8.99
POND IN POND 25 4.882 18.0000 11.04
POND IN POND 100 6.360 18.0000 13.88

POND OUT POND I0 3.671 18.1000 7.61
POND OUT POND 25 4.700 18.1000 9.33
POND OUT POND i00 6.178 18.1500 11.05

Max WSEL Pond Storage
ft          ac-ft

314.61 .516
314.91 .610
315.35 .767

S/N: A4YXYW~P9N49
Bentley PondPack (10.00.022.00) 11:04 AM

Bentley Systems, Inc.

5/8/2008



Type .... Pond E-V-Q Table
Name .... POND

File .... L:\Projects2002\24061\PondPack\24061POST.ppw

Page 2.01

LEVEL POOL ROUTING DATA

HYG Dir           = L:kProjects2002\24061\PondPack\
Inflow HYG file = work_pad.hyg - POND IN Dev I0
Outflow HYG file = work_pad.hyg - POND OUT Dev I0

Pond Node Data = POND
Pond Volume Data = POND
Pond Outlet Data - Outlet i

No Infiltration

INITIAL CONDITIONS

Starting WS Elev
Starting Volume
Starting Outflow
Starting Infiltr.
Starting Total Qout=
Time Increment

312.30 ft
.000 ac-ft

.00 cfs

.00 cfs

.00 cfs
.0500 hrs

Elevation    Outflow     Storage
ft          cfs         ac-ft

Infilt.
cfs

Q Total
cfs

312.30
312.50
312.70
312.80
312.90
313.10
313.30
313 50
313 70
313 90
314 I0
314 30
314 50
314 70
314 90
315.10
315.30
315.50

.00 .000

.00 .000

.00 .001

.00 .001

.00 .026

.00 .076

.00 .129

.00 .182
2.38 .237
3.34 .292
4.46 .352
5.66 .416
6.90 .480
8.15 .544
9.30 .608

i0.ii .676
10.86 .748
11.56 .820

.oo

. oo
¯ DO
.oo
oo
oo
oo
oo
oo
oo
oo
oo
oo
oo

.oo

.oo

.oo

.00

2
3
4
5
6
8

i0
i0
11

.oo
oo
oo
oo
DO
oo
oo
oo
38
34
46
66
9o
15
3o
ii
86
56

2S/t + O
cfs

.oo

.19

.39

.48
12.34
36.97
62.53
88.09

117.19
144.87
174.83
2o7.oo
239.22
271.44
303.57
337.29
372.89
408.44

S/N: A4YXYWHPgN49

Bentley PondPack (10.00.022.00)

Bentley Systems, Inc.
5/8/2008



Type .... Pond Routing Summary
Name .... POND OUT Tag: Dev I0

File .... L:\Projects2002\24061\PondPack\24061POST.ppw
Storm... SCVWD 1959 STORM Tag: Dev I0

Page 1.01

Event: i0 yr

LEVEL POOL ROUTING SUMMARY

HYG Dir           = L:\Projects2002\24061\PondPack\
Inflow HYG file = work_pad.hyg - POND IN Dev I0
Outflow HYG file = work_pad.hyg - POND OUT Dev I0

Pond Node Data ~ POND
Pond Volume Data = POND
Pond Outlet Data = Outlet 1

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 312.30 ft
Starting Volume = .000 ac-ft
Starting Outflow = .00 cfs
Starting Infiltr. = .00 cfs
Starting Total Qout= .00 cfs
Time Increment     - .0500 hrs

INFLOW/OUTFLOWHYDROGRAPH SUMMARY

Peak Inflow = 8.99 cfs
Peak Outflow = 7.61 cfs

at 18.0000 hrs
at 18.1000 hrs

Peak Elevation = 314.61 ft
Peak Storage = ,516 ac-ft

MASS BALANCE (ac-ft)

+ Initial Vol = .000
+ HYG Vol IN = 3.853
- Infiltration = .000
- HYG Vol OUT = 3.671
- Retained Vol = ,182

Unrouted Vol = .000 ac-ft (.000% of Inflow Volume)

S/N: A~YXYWHPgN49

Bentley PondPack (10.00.022.00) II:02 AM
Bentley Systems, Inc.

5/8/2008



Type .... Pond Routing Summary
Name .... POND OUT Tag: Dev 25

File .... L:\Projects2002\24061\PondPack\24061POST.ppw
Storm... SCVWD 1959 STORM Tag: Dev 25

Page 1.01

Event: 25 yr

LEVEL POOL ROUTING SUMMARY

HYG Dir           = L:\ProJects2002\24061\PondPack\
Inflow HYG file = work_pad.hyg - POND IN Dev 25
Outflow HYG file - work_pad.hyg - POND OUT Dev 25

Pond Node Data = POND
Pond Volume Data = POND
Pond Outlet Data - Outlet 1

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 312.30 ft
Starting Volume ~ .000 ac-ft
Starting Outflow = .00 cfs
Starting Infiltr. = .00 cfs
Starting Total Qout= .00 cfs
Time Increment      = .0500 hrs

INFLOW/OUTFLOWHYDROGKAPH SUMMARY

Peak Inflow = 11.04 cfs     at 18.0000 hrs
Peak Outflow = 9.33 cfs at 18.1000 hrs

Peak Elevation = 314.91 ft
Peak Storage = .610 ac-ft

MASS BALANCE (ac-ft)

Initial Vol = .000
HYG Vol ~N = 4.882
Infiltration = .000
HYG Vol OUT = 4.700
Retained Vol = .182

Unrouted Vol = -.000 ac-ft (.000% of Inflow Volume)

S/N: A4YXYW~PgN49

Bentley PondPack (10.00.022.00) 11:02 AM
Bentley Systems, Inc.

5/8/2008



Type .... Pond Routing summary
Name .... POND OUT Tag: Devl00
File .... L:\Projects2002\24061\PondPack\24061POST.ppw
Storm... SCVWD 1959 STORM Tag: Dev100

Page 1,01

Event: i00 yr

LEVEL POOL ROUTING SUMMARY

HYG Dir           = L:.\Projects2002\24061\PondPack\
Inflow HYG file = work_pad,hyg - POND IN Devl00
Outflow ~YG file = work_pad.hyg - POND OUT Devl00

Pond Node Data = POND
Pond Volume Data = POND
Pond Outlet Data = Outlet 1

No Infiltration

INITIAL CONDITIONS

Starting WS Elev = 312.30 ft
Starting Vol~u~e = .000 ac-ft
Starting Outflow = .00 cfs
Starting Infiltr. = .00 cfs
Starting Total Qout= .00 cfs
Time Increment = .0500 hrs

INFLOW/OUTFLOWHYDKOGRAgH SUMMARY

Peak Inflow = 13.88 cfs
Peak Outflow = II,05 cfs

at 18.0000 hrs
at 18. 1500 hrs

Peak Elevation = 315.35 ft
Peak Storage = .767 ac-ft

MASS BALANCE (ac-ft)

+ Initial Vol = .000
+ HYG Vol IN = 6.360
- Infiltration - .000
- HYG Vol OUT = 6.178
- Retained Vol = .182

Onrouted Vol = .000 ac-ft (.000% of Inflow Volume)

S/N: A4YXYWHPgN49
Bentley PondPack (10.00.022.00) ll:Ol AM

Bentley Systems, Inc.

5/812008



Type .... Individual Outlet Curves
Name .... Outlet 1

File .... L:\Projects2002\24061\PondPack\24061POST.ppw

Page 1.01

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = CO (Culvert-Circular)

Mannings open channel maximum capacity:
Upstream ID =     (Pond Water Surface)
DNstream ID - TW (Pond Outfall)

11.30 cfs

WS Elev,Device Q Tail Water Notes

WS Elev. Q
ft cfs

TW Elev Converge
ft    +/-ft Computation Messages

312.30 .00 REVERSE: Flow is closed off
312.50 .00 REVERSE: Flow is closed off
312.70 .00 REVERSE: Flow is closed off
312.80 .00 REVERSE: Flow is closed off
312.90 .00 REVERSE: Flow is closed off
313.10 .00 REVERSE: Flow is closed off
313.30 .00 REVERSE: Flow is closed off
313.50 .00 313.50 .000

HW= TW elev
313.70 2.38 313.50 .000

BACKWATER CONTROL.. Vh= .192ft hwDi= .612ft
313.90 3.34     313.50    .000

CRIT.DEPTH CONTROL 9-n= .269ft Dcr= .697ft
314.10 4.46    313.50 .000

CRIT.DEPTH CONTROL Irn= .326ft Dcr= .811ft
314.30 5.66    313.50 .000

CRIT.DEPTH CONTROL 9-n= .388ft Dcr= .918ft
314.50 6.90    313.50 .000

CRIT.DEPTH CONTROL Vh= .455ft Dcr= 1.017ft
314.70 8.15     313.50    .000

CRIT.DEPTH CONTROL ~h= .529ft Dcr= 1.106ft
314.90 9.30    313.50 .000

INLET CONTROL... St%bmerged: HW =2.10
315.10 i0.II     313.50    .000

INLET CONTROL... Submerged: HW =2.30
315.30 10.86     313.50    .000

INLET CONTROL... Su~erged: HW =2.50
315.50 11.56    313.50 .000

INLET CONTROL... Submerged: HW =2.70

Lbw= 50.0ft Hev~ .00ft

H.JOMP IN PIPE Hey= .00ft

H.JUMP IN PIPE Hev= .00ft

H.JUMP IN PIPE Hey= .00ft

H.JUMP IN PIPE Hey= .00ft

H.JUMP IN PIPE Hey= .00ft

S/N: A4YXYWHPgN49
Bentley Pondgack [i0.00.022.00) 11:03 AM

Bentley Systems, Inc.

5/8/2008



Type .... Vcl: Elev-Volume
Name .... POND

File .... L:\Projects2002\24061\PondPack\24061POST.ppw

Page 1.01

USER DEFINED VOLUME RATING TABLE

Elevation Volume
{ft) (ac-ft)

312.30 000
312.80 001
313.00 050
313.50 182
314.00 320
314.50 480
315.00 640
315.50 .820

S/N: A4YXYWHPgN49
Bentley PondPack (10.00.022.00) 11:04 AM

Bentley Systems, Inc.
~/8/2oo8



Type .... Unit Byd. (HYG output)

Name .... DEVELOPED SITE     Tag: Dev i0
File... L:\Projects2002\24061\PondPackk24061POST.ppw
Storm... SCVWD 1959 STORM Tag: Dev 10

Page 1.01

Event: I0 yr

Time
hrs

6.000O
6.2500
6.5000
6.7500
7.0000
7.2500
7.5000
7.7500
8.0000
8.2500
8.5000
8.7500
9.0000
9.2500
9.5000
9.7500

I0.0000
10.2500
10.5000
10.7500
Ii.0000
11.2500
11.5000
11.7500
12.0000
12.2500
12.5000
12.7500
13.0000
13.2500

SCS UNIT HYDROSKAPH METHOD

STORM EVENT: 1O year storm
Duration = 23.0000 hrs     Rain Depth = 4.1742 in
Rain Dir = L:\Projects2002\24061\PondPack\
Rain File -ID = - SCVWD 1959 STORM
Unit Hyd TyP8 = Default Curvilinear
HYG Dir       = L:kProjects2002\24061\PondPack\
HYG File - ID = work_pad.hyg - DEVELOPED SITE Dev i0
Tc              = .2500 hrs
Drainage Area = 26.800 acres RunoffCN= 74
Calc. Increment= .03333 hrs Out. Incr.= .0500 hrs
HYG Volume    = 3.853 ac-ft

HYDROGRAPB ORDINATES (cfs)
O~tput Time increment = .0500 hrs

Time on left represents time for first value in each row-

.oo

.o3

.09

.15

.21

.32

.41

.50

.57

.64
70
77
84
83
86
90
95

1 oo
1 04
1 09
I 13
1.25
1.32
1.37
1.42
1.53
1.59
1.64
1.69
2.39

.oo

.o4
IO
16
22
34
43
51
59
65

.72

.79
.85
.83
.86
.91
.96

1.Ol
1.05
1.09
1.14
1.27
1.33
1.38
1.43
1.54
1.60
1.65
1.73
2.50

.00 .01

.05 .06

.Ii .12

.17 .18

.24 .27
.36 .38
.45 .46
.53 .54
¯ 60 .61
.66 .68
.73 .75
.80 .81
.85 .84
.83 .84
.87 .88
.92 .93
.97 .98

1.01 1.02
1.06 1.07
1.10 1.11
1.16 1.19
1.29 1.30
1.34 1.35
1.39 1.40
1.45 1.48
1.56 1.57
1.61 i. 62
1.66 1.67
1.85 2.04
2.57 2.62

¯ 02
.08
.i~
.20
.29
.40
48
56
63
69
76
83

.83

.85
.89
.94
.99

1.03
1.08
1.12
1.23
1.31
1.36
1.41
1.50
1.58
1.63
1.68
2.24
2.66

S/N : A4YXYWHPgN49

Bentley PondPack (i0,00.022.00) 11:07 AM
Bentley Systems, Inc.

5/8/2008



Type .... Unit Hyd. (HYG output)

Name .... DEVELOPED SITE     Tag: Dev i0

File .... L:\ProJects2002\24061\PondPack\24061POST.ppw
Storm... SCVWD 1959 STORM Tag: Dev i0

Page 1.01

Event: i0 yr

Time
hrs

13.5000
13.7500
14.0000
14.2500
14.5000
14.7500
15.0000
15.2500
15.5000
15.7500
16.0000
16.2500
16.5000
16.7500
17.0000
17.2500
17.5000
17.7500
18.0000
18.2500
18.5000
18.7500
19.0000
19.2500
19.5000
19.7500
2O oooo
20 2500
20 5000
20 7500
21 0000
21 2500
21 5000
21.7500
22.0000
22.2500
22.5000
22.7500
23.0000
23.2500
23.5000
23.7500
24.0000
24.2500
24.5000

RYDROGRAPH ORDINATES (cfs)
Output Time increment = .0500 hrs

Time on left represents time for first value

2.69
2.80
2.89
2.38
2.25
2.28
2.32
3.48
3.91
4.05
4.14
4.14
4.20
4.28
4.36
7.35
8.46
8.77
8.99

3.65
3.56
3.59
3.38
3.34
3.35
3.37
3.04
2.94
2.95
2.96
2.80
2.75
2.76
2.77
2.84
2.87
2.89
2.90
2.78
2.75
2.76
2.77

.70

.06

2.71
2.82
2.88
2.31
2.25
2.29
2.39
3.64
3.95
4.07
4.16
4.15
4.22
4.30
4.52
7.78
8.54
8.82
8.82
4.36
3.61
3.57
3.58
3.36
3.34
3.35
3.36
2.99
2.94
2.95
2.96
2 ’/’7
2 75
2 76
2 77
2 85
2 88
2.89
2.89
2.77
2.76
2.76
2.67

.42

.03

in each row.

2.74 2.76 2.78
2.83 2.85 2.87
2.80 2.65 2.49
2.28 2.26 2.25
2.26 2.26 2.27
2.30 2.31 2.31
2.58 2.90 3.23
3.75 3.82 3.87
3.98 4.00 4.02
4.09 4.11 4.13
4.16 4.15 4.15
4.16 4.17 4.19
4.23 4.25 4.27
4.31 4.33 4.34
5.01 5.85 6.70
8.04 8.23 8.36
8.61 8.67 8.72
8.86 8.91 8.95
8.16 6.98 5.79
4.04 3.84 3.72
3.58 3.57 3.57
3.57 3.58 3.58
3.55 3.49 3.43
3.34 3.34 3.34
3.34 3.34 3.35
3.36 3.36 3.37
3.30 3.21 3.11
2.97 2.95 2.95
2.94 2.94 2.95
2.95 2.96 2.96
2.93 2.88 2.83
2.76 2.76 2.75
2.75 2.75 2.76
2.76 2.76 2.77
2.79 2.81 2.83
2.86 2.86 2.87
2.88 2.88 2.88
2.89 2.89 2.89
2.87 2.84 2.81
2.76 2.76 2.76
2.76 2.76 2.76
2.76 2.77 2.77
2.33 1.74 1.14

.26 .16 .10
.02 .01 .01

S/N: A4YXYWHPgN49
Bentley PondPack (I0.00.022.00) 11:07 AM

Bentley Systems, Inc.

5/8/2008



Type .... Unit. Hyd. (HYG output)

Name .... DEVELOPED SITE     Tag: Dev 25
File .... L:\Pr~je~ts2002\24061\PondPack\24061POST.ppw

Storm... SCVWD 1959 STORM Tag: Dev 25

Page 1.01
Event: 25 yr

Time
hrs

5.4000
5.6500
5.9000
6.1500
6.4000
6.6500
6.9000
7.1500
7.4000
7.65O0
7.9000
8.1500
8.4000
8.6500
8.9000
9.1500
9.4000
9.6500
9.9000

i0.1500
10.4000
10.6500
10.9000
11.1500
11.4000
11.6500
11.9000
12.1500
12.4000
12.6500

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 25 year storm
Duration = 23.0000 hrs     Rain Depth = 4.7748 in
Rain Dir = L:\ProJects2002\24061\PondPack\
Rain File -ID = - SCVWD 1959 STORM
Unit Hyd Type = Default Curvilinear
HYG Dir       = L:\Projects2002\24061\PondPack\
HYG File - ID = work_pad.hyg - DEVELOPED SXTE Dev 25
Tc             = .2500 hrs
Drainage Area = 26.800 acres Runoff CN= 74
Calc,lncrement= .03333 hrs Out.Yncr.= .0500 hrs
HYG Volume    = 4.882 ac-ft

HYDROGRAPH ORDINATES (cfs)
Output Time increment = .0500 hrs

Time on left represents time for first value in each row.

oo
o5
15
23
3O
37
44

.56

.72

.B2

.92
1.00
1.07
1.14
1.22
1.24
1.23
1.28
1.33
1.38
1.44
1.49
1.54
1.64
1.77
1.84
1.89
1.98
2.10
2.16

.o0

.07

.17

.24

.31

.38

.60

.74
,84
.93

I.Oi
1.o8
1.16
1.24
1.23
1.23
1.29
1 34
1 39
1 45
1 50
i 54
1 68
1.79
1.85
1.9o
2.Ol
2.11
2.17

.oi

.09

.19
,26
.33
.40
.47
.64
.76
.86
.95

1.02
i.i0
1.18
1.25
1.22
1.24
1.30
1.35
1.40
1.46
1.51
1.55
1.71
1.80
1.86
1.91
2.04
2.12
2.18

.02

.11

.21

.27

.34
.41
.49
.67
.78
.88
.97

1.03
i. Ii
1.19
1.26
1.22
1.25
1 31
1 36
I 41
I 47
1 52
i 57
1 74
1 81
1.87
1.92
2.06
2.13
2.19

.03
.13
.22
.28
.36
.43
.52
.69
.80
,90
.98

1.05
i. 13
1.21
1,26
1,22
1.26
1.32
1.37
1.42
1.48
1.53
i. 60
1.76
1.82
1.88
1.95
2,08
2.14
2,20

S/N: A4YXYWHPgN49
Bentley PondPack (10.00.022.00) 11:07 AM

Bentley Systems, Inc.
5/8/2008



Type ....
Name ....
File ....
Storm.,.

Unit Hyd. (HYG output)
DEVELOPED SITE Tag: Dev 25
L:\Projects2002\24061\PondPack\24061POST.ppw
SCVWD 1959 STORM Tag: Dev 25

Page 1.01
Event: 25 yr

Time
hrs

12.9000
13.1500
13.4000
13.6500
13.900D
14.1500
14.4000
14.6500
14.9000
15.1500
15.4000
15.6500
15.9000
16.1500
16.4000
16.6500
16.9000
17.1500
17.4000
17.6500
17.9000
18.1500
18.4000
18.6500
18.9000
19.1500
19.4000
19.6500
19.9000
20.1500
20.4000
20.6500
20.9000
21.1500
21.4000
21.6500
21.9000
22.1500
22.4000
22.6500
22.9000
23.1500
23.4000
23.6500
23,9000

HYDROGRAPH ORDINATES (cfs)
Output Time increment = .0500 hrs

Time on left represents time for first value

2.21
2.69
3,43
3.59
3.70
3.42
2.91
2.90
2.95
3.70
4.86
5.07
5.18
5.23
5.23
5.31
5.40
7.28

10.20
10.70
10.95

8.56
4.69
4.36
4.37
4.25
4.07
4.07
4.09
3.90
3.59
3.57
3.58
3.49
3.34
3.33
3.34
3.39
3.46
3.48
3.49
3.42
3.32
3.32
3.33

2.22
2.95
3.47
3.62
3.72
3.22
2.90
2.91
2.96
4.11
4.92
5.09
5.20
5.21
5.25
5.33
5.42
8.33

I0 35
10 75
ii 00

........ 7
4 55
4 36
4 37
4.18
4.06
4.07
4.09
3.78
3.58
3.57
3.59
3.43
3.33
3.33
3.34
3.41
3.46
3.48
3.49
3.38
3.32
3.32
3.33

2.23
3.15
3.51
3.64
3.74
3.07
2.89
2.92
2.97
4.43
4.97
5.12
5.22
5.21
5.26
5.35
5.43
9.13

10.47
10.81
11.04

6.02
4.46
4.35
4.38
4.12
4.06
4.08
4.10
3.69
3.57
3.57
3.59
3.38
3.33
3 34
3 35
3 43
3 47
3 48
3 49
3 35
3 32
3 32
3.33

2.28
3.28
3.54
3.66
3.72
2.98
2.89
2.93
3.05
4.64
5.01
5.14
5.24
5.21
5.28
5.36
5.63
9.65

10.56
10,86
10.82

5.33
4.41
4.36
4.37
4.09
4.06
4.08
4.08
3.63
3.57
3.58
3.58
3.36
3.33
3.34
3.35
3.45
3.47
3.48
3.49
3.34
3.32
3.33
3.21

in each row.

2 43
3 37
3 57
3 68
3 61
2 93
2 90
2 94
3 29
4 76
5.04
5.16
5.24
5.22
5.30
5.38
6,23
9.97

10.63
10.90
10.01

4.95
4.38
4.36
4.33
4.08
4.07
4.08
4.01
3.60
3.57
3.58
3.55
3.34
3.33
3.34
3.37
3.45
3.47
3.49
3.47
3.33
3.32
3.33
2.80

S/N: A4YXYWHP9N49
Bentley PondPack (i0.00.022.00) 11:07 AM

Bentley Systems, Inc.
5/8/2008



Type .... Unit Hyd. (HYG output)
Name .... DEVELOPED SITE     Tag: Devl00
File .... L:\Projects2002\24061\PondPack\24061POST.ppw
Storm... SCVWD 1959 STORM Tag: Devl00

Page 1.01
Event: I00 yr

Time
hrs

4.8000
5.0500
5 3000
5 5500
5 8000
6 0500
6 3000
6 5500
6 8000
7 0500
7 3000
7 5500
7 8000
8 0500
8 3000
8 55OO
8 80O0
9 0500
9 3000
9 5500
9 8000

io 050O
I0 3000
i0 5500
10.8000
11.0500
11.3000
11.5500
Ii.8000
12.0500

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: I00 year storm
Duration = 23.0000 hrs Rain Depth = 5.5956 in
Rain Dir = L:\Projects2002\24061\PondPack\
Rain File -ID = - SCVWD 1959 STORM
Unit Hyd Type - Default Curvilinear
HYG Dir       = L:\Projects2002\24061\PondPack\
HYG File - ID = work_pad.hyg - DEVELOPED SITE Devl00
Tc              = .2500 hrs
Drainage Area = 26.800 acres Runoff CN- 74
Calc.lncrement= .03333 hrs Out.lncr.- .0500 hrs
HYG Volume    = 6.360 ac-ft

HYDROGRAPH ORDINATES (cfs)
Output Time increment = .0500 hrs

Time on left represents time for first value in each row.

. oo

.08

.21
35
48
60
64
73
81
91

1 18
I 33
1 45
1 55
i. 62
1.71
1.81
1.89
1.80
1.84
1.90
1.96
2.02
2.08
2.14
2.20
2.42
2.51
2.58
2.64

00
ii
24
37
5O
61
66
74
83
95

1 22
1 35
1.47
1.57
1.64
1.73
1.83
1.88
l. B0
1.85
i. 91
1.97
2.03
2.09
2.15
2.24
2.45
2.53
2.59
2.67

.01
13
26
40
53
62
67
76
85

1 o2
1.25
1.38
1.49
1.58
1.66
1.75
1.84
1.85
1,80
1.86
i- 92
1,98
2.05
2.10
2.16
2.29
2.47
2.54
2.60
2.71

.02

.16
.29
.42
.55
,62
.69
.78
.86

I. 08
1.28
1.40
1.51
1.59
1.68
1.77
1.86
1.82
1.81
1.87
1.94
2.00
2.06
2.11
2.17
2.35
2.48
2.55
2.61
2.76

05
18
32
45
58
63
71
8O
88

1 14
1 30
1 42
1.53
1.61
1.70
1.79
iIB8
1.80
1.82
1.88
1.95
2.01
2.07
2.13
2.18
2.39
2.50
2.56
2.62
2.79

S/N: A4YXYWHPgN49
Bentley PondPack (10.00.022.00) 11:07 AM

Bentley Systems, ~nc.
518/2008



Type .... Unit Hyd. (HYG output) Page 1.01

Name .... DEVELOPED SITE      Tag: Devl00 Event: 100 yr

File .... L:\ProJects2002\24061\PondPack\24061POST.ppw

Storm... SCVWD 1959 STORM Tag: DevlO0

Time
hrs

12.3000
12.5500
12.8000
13.0500
13.3000
13.5500
13.8000
14.0500
14.3000
14.5500
14.8000
15.0500
15.3000
15,5500
15.8000
16.0500
16.3000
16.5500
16.8000
17.0500
17.3000
17.5500
17.8000
18.0500
18.3000
18.5500
18.8000
19.0500
19.3000
19.5500
19.8000
20.0500
20.3000
20.5500
20.80O0
21.0500
21.3000
21.5500
21.8000
22.0500
22.3000
22.5500
22.8000
23.0500
23.3000

HYDROGRAPH ORDINATES (cfs)
Output Time increment = .0500 hrs

Time on left represents time for first value in each row.

2.82 2.84 2.86 2.87
2.90 2.91 2.93 2.94
2.96 2.97 2.99 3.00
3.08 3.28 3.62 3.97
4.40 4.51 4.60 4.65
4.73 4.76 4.79 4.82
4.87 4.89 4-91 4.93
4.92 4.78 4.52 4.25
3.93 3.87 3.83 3.81
3.81 3.81 3.82 3.82
3.84 3.85 3.86 3.87
3.99 4.30 4.83 5.37
6.04 6.21 6.32 6.40
6.50 6.54 6.57 6.60
6.65 6.67 6.70 6.72
6.76 6.75 6.73 6.71
6.70 6.71 6.72 6.74
6.77 6.79 6.81 6.82
6.86 6.88 6.90 6.91
7.18 7.94 9.27 10.60

12.26 12,66 12.94 13.13
13.37 13.45 13.52 13.58
13.69 13.74 13.79 13.84
13.60 12.58 10.75 8.91
.6.69 6.20 5.88 5.70
5.52 5.48 5.46 5.45
5.45 5.45 5.46 5.47
5.46 5.41 5.31 5.22
5.11 5.08 5.07 5.07
5.07 5.07 5.07 5.07

"5.08 5.09 5.09 5.10
5.08 4.99 4.85 4.70
4.52 4.48 4.46 4.44
4.43 4.43 4.44 4.44
4.44 4.44 4.45 4.45
4.44 4.40 4.33 4.25
4.16 4.14 4.13 4.13
4.13 4.13 4.13 4.13
4.13 4.14 4.14 4.14
4.15 4.17 4.20 4.22
4.26 4.27 4.28 4.28
4.29 4.29 4.30 4.30
4.30 4.31 4.31 4.31
4.31 4.28 4.23 4.18
4.12 4.10 4.10 4.09

2.89
2.95
3,01
4.23
4.70
4.84
4.95
4.05
3.81
3.83
3.88
5.78
6.46
6.63
6.74
6,70
6.75
6.84
6.93

Ii. 61
13.26
13.64
13.88

7.55
5.59
5 45
5 47
5 15
5 06
5 08
5 10
4.59
4,44
4.44
4.45
4.20
4.13
4.13
4.14
4.25
4.29
4.30
4.31
4.14
4.09

S/N: A4YXYWHP9N49
Bentley PondPack (I0.00. 022.00) 11:07 AM

Bentley Systems, Inc.

5/8/2008



Type .... Unit Byd. (HYG output)

Name .... EXISTING SITE Tag: Pre %0~_
File .... L:\Projects~002\24061\PondPack\24061PRE.ppw

Storm... SCVWD 1959 STORM Tag: Pre 10

Page 1.01
Event: I0 yr

Time
hrs

7.2000
7.4500
7.7000
7.9500
8.2000
8.4500
8.7000
8.9500
9.2000
9.4500
9.7000
9.9500

10.2000
10.4500
10.7000
10.9500
11.2000
11.4500
11.7000
11.9500
12.2000
12.4500
12.7000
12.9500
13.2000
13.4500
13.7000
13.9500
14.2000
14.4500

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: i0 year storm
Duration = 23.0000 hrs Rain Depth = 4.1742 in
Rain Dir = L:kProjects2002\24061\PondPack\
Rain File -ID = - SCVWD 1959 STORM
Unit Hyd Type = Default Curvilinear
HYG Dir       = L:kProjects2002\24061\PondPack\
HYG File - ID = work_pad.hyg - EXISTING SITE Pre i0
Tc             = .3700 hrs
Drainage Area = 26.800 acres Runoff CN= 70
Calc. Increment= .04933 hrs Out. Incr.- .0500 hrs
HYG Volume    = 3.232 ac-ft

HYDROGEAPH ORDINATES (cfs)
Output Time increment = ¯0500 hrs

Time on left represents time for first value

.00

.03

.09

.16

.24

.30

.37

.43

.48

.50

.54

.59
¯ 63
.68
.72
.76
.83
¯ 91
.97

I. 02
1¯08
1.16
1.22
1.27
1.53
1.97
2.14
2.25
2.15
1.87

.00

.04
.11
.18
.25
.31
.38
.44
.48
.51
.55
.60
¯ 64
.69
.73
.77
.85
.93
.98

1.03
I.i0
1.18
1.23
1¯28
1.64
2.01
2.16
2.27
2.07
1.86

in each rOW ¯

.00 .01 .02

.05 .06 .08

.12 .14 .15

.19 .21 .22
.26 .27 .29
.33 .34 .35
.39 .41 .42
.46 .47 .47
.48 .49 .49
.51 .52 .53
.56 .57 .58
.60 .61 .62
.65 .66 .67
.69 .70 .71
.74 .75 .75
.78 .79 .81
.87 .89 .90
.94 .95 .96
.99 1.00 1.01

1.04 1.05 1.07
1.12 1.14 1.15
1.19 1.20 1.21
1.24 1.25 1.26
1.30 1.35 1.42
1.74 1.84 1.91
2.05 2.08 2.11
2.19 2.21 2.23
2.27 2.26 2.22
2.00 1.94 1.90
1.85 1.84 1.84

S/N: A4YXYWHP9N49
Bentley PondPack (10.00.022.80) 9:43AM

Bentley Systems, Inc.
5/8/2008



Type .... Unit Hyd. (HYG output)
Name .... EXISTING SITE Tag: Pre i0
File .... L:\Projects2002\24061\PondPack\24061PRE.ppw
Storm... SCVWD 1959 STORM Tag: Pre 10

Page 1.01
Event: i0 yr

Time
hrs

14.7000
14.9500
15.2000
15.4500
15.7000
15.9500
16.2000
16.4500
16.7000
16.9500
17.2000
17.4500
17.7000
17.9500
18.2000
18.4500
18.7000
18.9500
19.2000
19.4500
19.7000
19.9500
20.2000
20.4500
20.7000
20.9500
21.2000
21.4500
21.7000
21.9500
22.2000
22.4500
22.7000
22.9500
23.2000
23.4500
23.7000
23.9500
24.2000
24.4500
24.7000
24.9500

HYDROGBAPH ORDINATES (cfs)
Output Time increment = .0500 hrs

Time on left represents time for Zirst value

1.85
1.88
2.30
3.04
3.29
3.42
3.49
3.53
3.61
3.69
4.81
6.79
7.44
7.76
6.44
3.84
3.28
3.20
3.12
3.00
2.99
3.01
2.90
2.69
2.66
2.66
2.61
2.51
2.49
2.50
2.54
2.59
2.61
2.63
2.59
2.52
2.52
2.52
1.75

.38

.07
¯ 01

1.85
1.89
2.49
3.11
3.32
3.44
3.50
3.54
3.63
3.72
5.33
6.98
7.52
7.80
5.74
3.64
3.25
3.20
3.09
2.99
3.00
3.01
2.84
2.68
2.66
2.66
2.58
2.50
2.49
2.50
2 55
2 59
2 61
2 63
2 57
2 52
2.52
2.52
1.37

.27

.05

.01

1.86
i. 92
2.67
3.16
3.34
3.46
3.50
3.56
3.64
3.80
5.82
7.13
7.59
7.75
5.08
3.50
3.23
3.19
3.05
2.99
3.00
3.01
2.79
2.67
2.66
2.66
2.55
2 50
2 50
2 51
2 56
2 60
2 62
2 63
2 55
2 52
2.52
2.47
1.02

.19

.03
.00

1.86
1.99
2.83
3.21
3.37
3.48
3.51
3.58
3.66
3.99
6.23
7.25
7.65
7.54
4.53
3.40
3.21
3.18
3.03
2.99
3.00
2.99
2.74
2.66
2.66
2.65
2.53
2,49
2.50
2.51
2.57
2.60
2.62
2.62
2.54
2 51
2 52
2 34

74
14
02
00

in each row.

1,87
2.12
2.95
3.25
3.39
3.49
3.52
3.59
3.68
4.34
6.55
7.36
7.71
7.08
4.13
3.33
3.20
3.16
3.01
2.99
3.01
2.96
2.71
2.66
2.66
2.64
2.52
2.49
2.50
2.52
2.58
2.61
2.62
2.61
2.53
2.51
2.52
2.09

.52

.10

.02

.00

S/N: A4YXYWHPgN49

Bentley PondPack (I0.00.022.00) 9:43 AM

Bentley Systems, Inc.
5/8/2008



Type .... Unit Hyd. (HY~ output)

...Name~t~ .EXISTING SITE       Tag: Pre 25
File .... L:\Projects2002\24061\PondPack\24061PRE.ppw
Storm... SCVWD 1959 STORM Tag: Pre 25

Page 1,01
Event: 25 yr

Time
hrs

6.4000
6.6500
6.9000
7.1500
7.4000
7.6500
7.9000
8.1500
8.4000
8.6500
8.9000
9.1500
9.4000
9.6500
9.9000

10.1500
10.4000
10.6500
10.9000
11.1500
11.4000
11.6500
11.9000
12.1500
12.4000
12.6500
12.9000
13.1500
13.4000
13.6500

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: 25 year storm
Duration = 23.0000 hrs Rain Depth = 4,7748 in
Rain Dir = L:kProjects2002\24061\PondPack\
Rain File -ID = - SCVWD 1959 STORM
Unit Hyd Type = Default Curvilinear
HYG Dir       = L:\Projects2002\24061\PondPack\
HYG File - !D = work_pad,hyg - EXISTING SITE Pre 25
TC              - .3700 hrs
Drainage Area ~ 26.800 acres Runoff CN= 70
Calc.lncrement= .04933 hrs Out. Incr.= .0500 hrs
HYG Volume    = 4.178 ac-ft

HYDROGRAPH ORDINATES (cfs)
Output Time increment = .0500 hrs

Time on left represents time for first value in each row.

.o0
¯ 02
.o8
.15
.26
.36
.45
.53
¯ 61
.69
.76
.82
,83
,87
¯ 92
.97

1.02
1.08
1.13
1.19
1.31
1.39
1.44
1.51
1.62
1.69
1.74
1.96
2,61
2.87

.00

.03

.09

.17

.28

.38

.47

.55

.62

.70

.78

.82

.83

.88

.93
.98

1.04
1.o9
1.14
1.22
1.33
1.40
1 45
1 53
1 63
1 70
1 76
2 10
2 68
2 90

.o0

.05

.11

.20

.30

.39

.48

.56

.64

.72
.79
.82
.84
.89
.94
-99

1.05
1.10
1.15
1.24
1.35
1.41
1.46
1,56
1.65
1.71
1.77
2.25
2.74
2.93

.01

.06
¯ 12
.22
.32
.41
.50
.58
.65
.73
.80
.82
.85
.90
¯ 95

1.00
I O6
1 Ii
1 16
1 27
1 36
1 42
1 48
1.58
1.66
1.72
1.80
2.39
2.79
2.95

.02
¯ 07
.14
.24
.34
.43
.52
.59
.67
.75
.81
.82
.86
.91
.96

1.01
1.07
1.12
1.17
1.29
1,37
1.43
1.49
I. 60
I. 68
1.73
I, 85
2.51
2.83
2.98

S/N: A4YXYWHPgN49
Bentley Pond~ack (10.00.022.00) 9:44 AM

Bentley Systems, Inc.
5/8/2008



Type .... Unit Hyd. (HYS output)
Name .... EXISTING SITE Tag: Pre 25
File .... L:\Projects2002\24061\PondPack\24061PRE.ppw
Storm... SCVWD 1959 STORM Tag: Pre 25

Page 1.01
Event: 25 yr

Time
hrs

13.9000
14.1500
14.4000
14.6500
14.9000
15.1500
15.4000
15.6500
15.9000
16.1500
16.4000
16.6500
16.9000
17.1508
17.4000
17.6500
17.9000
18.1500
18.4000
18.6500
18.9000
19.1500
19,4000
19,6500
19.9000
20.1500
20.4000
20.6500
20.9000
21.1500
21.4000
21.6500
21.9000
22.1500
22.4000
22.6500
22 9000
23 1500
23 4000
23 6500
23 9000
24 1500
24 4000
24 6500
24 9000

HYDROGRAPH ORDINATES (cfs)
Output Time increment = .0500 hrs

Time on left represents time for first value

3.00
2.96
2.53
2.44
2.47
2.79
3.86
4.23
4.40
4.50
4.52
4.60
4.69
5.52
8.30
9.27
9.67
8.85
5.14
4.14
3.98
3.92
3.73
3.70
3.72
3.65
3.34
3,27
3.27
3.24
3.09
3.06
3.07
3.09
3.16
3.19
3.21
3.19
3.09
3.07
3.08
2.55

.64

.12

.02

3.03
2.87
2.49
2.45
2.48
3.02
3.97
4.28
4.43
4.51
4.54
4.62
4.71
6.12
8.59
9.37
9.73
8.05
4.79
4.08
3.97
3.87
3.72
3.70
3,72
3.58
3.32
3.27
3.28
3.21
3.08
3 06
3 07
3 11
3 17
3 2O
3 21
3 17
3.08
3.07
3.08
2.13

.46

.08

.01

3.05
2.76
2.47
2.45
2.49
3 27
4 O6
4 31
4 45
4 51
4 55
4 64
4.74
6.76
8.82
9.46
9.77
7.17
4.54
4.04
3.97
3.83
3.71
3.70
3.72
3.51
3.30
3.27
3.28
3.17
3.07
3.06
3.07
3.13
3.18
3.20
3.22
3.14
3.08
3.07
3.07
i. 67

.33

.06

.01

3.05
2.67
2.45
2.45
2.53
3.50
4.13
4.34
4.48
4.51
4.57
4.66
4.84
7.38
9.00
9.54
9.70
6.34
4.36
4.01
3.96
3.79
3.70
3.71
3.72
3.44
3.29
3.27
3.28
3.14
3.07
3.06
3.08
3.14
3.18
3.20
3.22
3.12
3 O7
3 07
3 02
1 25

24
O4

.00

in each row.

3.03
2.58
2.45
2.46
2.62
3.70
4 19
4 37
4 49
4 51
4 58
4 67
5 08
7 90
9.15
9.61
9.42
5.65
4.23
3.99
3.95
3.75
3.70
3.71
3.70
-3.38
3.28
3.27
3.27
3.11
3.06
3.06
3.08
3.15
3.19
3.21
3.21
3.10
3.07
3.07
2.86

.90

.17

.03

.00

S/N: A4YXYWHP9N49
Bentley PondPack (10.00.022.00) 9:44 AM

Bentley Systems, Inc.
5/8/2008



Type .... Unit Hyd. {HYG output)

Name .... EXISTING SITE Tag: Pre100
File .... L:\Projects2002\24061\PondPack\24061PRE.ppw
Storm... SCVWD 1959 sTORM Tag: Pre100

Page 1.01
Event: 100 yr

Time
hrs

5.6000
5.8500
6.1000
6.3500
6.6000
6 8500
7 i000
7 3500
7 6000
7 8500
B IOOO
B 3500
8 6000
8 8500
9.1000
9.3500
9.6000
9.8500

i0.I000
10.3500
10.6000
10.8500
11.1000
11.3500
11.6000
11.8500
12.1000
12.3500
12. 6000
12. 8500

SCS UNIT HYDROGRAPH METHOD

STORM EVENT: i00 year storm
Duration = 23.0000 hrs Rain Depth = 5.5956 in
Rain Dir = L:kProjects2002\24061\PondPack\
Rain File -ID = - SCVWD 1959 STORM
Unit Hyd Type = Default Curvilinear
HYG Dir       = L:\Projects2002\24061\PondPack\
HYG File - ID = work_pad.hyg - EXISTING SITE Prel00
Tc             = .3700 hrs
Drainage Area = 26.800 acres Runoff CN= 70
Calc.lncrement= .04933 hrs Out.Incr.- .0500 hrs
HYG Volume     = 5.557 ac-ft

HYDROGBAPH ORDINATES (cfs)
Output Time increment = .0500 hrs

Time on left represents time for first value

.00

.04

.14

.22
.30
.39
.48
.65
.79
.9o

1.01
i.I0
1.19
1.28
1.36
1.34
1.37
1.43
1.49
1.55
1.61
i. 67
1.74
i. 91
2.01
2.08
2.15
2.29
2.38
2.45

.00

.06

.15

.24

.32

.40

.51
68
81
93

1 03
1 ii
1 20
1 3o
1 36
1 34
1 38
1 44
1 50

.57
1.63
1.69
1.77
1.93
2.02
2.09
2.17
2.31
2.39
2.46

.01

.07

.17

.25

.34

.42

.54
71
84
95

1 05
1 13
1 22
i 31
1 35
1 34
1.39
1.45
1.52
1.58
i. 64
1.70
1.80
I. 95
2. O4
2.10
2.20
2.33
2.41
2.47

.01
.o9
.19
.27
.35
.44
.58
.74
.86
.97

1.06
i. 15
1.24
1.33
1.35
1.35
1.41
1.47
1.53
1.59
i. 65
1.71
1.84
i. 97
2.05
2.11
2.23
2.35
2.42
2.49

in each row.

.03

.12
.20
.29
.37
.46
62
76
88
99

1 O8
1 17
1 26
1 35
1 34
1,36

.42
1.48
1.54
i. 60
1.66
1.72
1.87
1.99
2.06
2.13
2.26
2.36
2.43
2.52

S/N: A4YXYWHPgN49
Bentley PondPack (i0.00.022.00) 9:44 AM

Bentley Systems, Inc.
5/8/2008



File ....
Storm

Unit Hyd. (HYG output)
EXISTING SITE Tag: Prel00
L:\Projects2002\24061\PondPack\24061PRE.ppw
SCVWD 1959 STORM Tag: Pre100

Page 1,01
Event: i00 yr

Time
hrs

13.1000
13.3500
13.6000
13.8580
14.1000
14.3500
14.6000
14.8500
15.1000
15.3500
15.6000
15.8500
16.1000
16.3500
16.6000
16.8500
17.1000
17.3500
17.6000
17.8500
18.1000
18.3500
18.6000
18.8500
19.1000
19.3500
19.6000
19.8500
20.1000
20.3500
20.6000
20.8500
21.1000
21.3500
21.6000
21.8500
22.1000
22.3500
22.6000
22.8500
23.1000
23.3500
23.6000
23.8500
24.1000

HYDROGRAPH ORDINATES (cfs)
Output Time increment = .0500 hrs

Time on left represents time for first value

2.60
3.50
3.92
4.10
4.14
3.52
3.32
3.33
3.53
4.97
5.59
5.81
5.94
5.95
6.02
6.12
6.63

10.25
11.82
12.36
12.07

7.22
5,40
5.08
5.02
4.76
4.69
4.70
4 68
4 27
4 14
4 13
4 ii
3 92
3 85
3 85
3 87
3 96
4 00
4 O2
4 02
3 88
3 84
3 84
3.57

2.75
3.63
3.97
4.13
4.05
3.44
3.31
3.33
3.75
5.16
5.65
5.84
5.95
5.96
6.04
6.14
7.!9

10.76
11.97
12.43
11.34

6.57
5.28
5.06
4.97
4.73
4 69
4 70
4 61
4 22
4 13
4 13
4 08
3 89
3 85
3 85
3 89
3 97
4 00
4 O2
4 00
3 87
3 84
3 84
3 19

2.94
3.73
4.01
4.16
3.92
3.39
3.31
3.34
4.06
5.31
5.70
5.87
5.95
5.97
6.06
6.16
7.96

11.14
12.09
12.50
10.30

6.12
5.2O
5.05
4.92
4.71
4.69
4.71
4.53
4.19
4.13
4 13
4 04
3 88
3 85
3 86
3 90
3 98
4 01
4 O2
3.97
3.85
3.84
3.85
2.66

3.14
3.81
4.04
4.18
3.77
3.35
3.31
3.36
4.39
5.43
5.74
5.90
5.95
5.98
6.08
6.19
8.80

11.42
12.19
12.53

9.17
5.79
5.14
5.05
4.86
4.70
4.69
4.71
4.43
4.17
4.13
4.13
4.00
3.86
3.85
3 86
3 92
3 99
4 01
4 O3
3 94
3.85
3.84
3.84
2.09

in each row.

3 34
3 87
4 07
4 18
3 63
3 33
3 32
3 41
4.70
5.52
5.78
5.93
5.95
6.00
6.10
6.32
9.59

11.65
12.28
12.44

8.10
5.56
5.11
5.04
4.81
4.69
4.70
4.70
4.35
4.15

4.13
4.13
3.95
3.86
3.85
3.86
3.94
3.99
4.02
4.03

3.91
3.84
3.84
3.77
1-56

S/N: A4YXYWHP9N49
Bentley PondPack (I0.00.022.00) 9:44 AM

Bentley Systams, Inc.
5/8/2008
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Appendix F

Butterfield Boulevard Extension Hydraulic Analysis



City of Morgan Hill

BUTTERFIELD
BOULEVARD EXTENSION

HYDRAULIC ANALYSIS

Preliminary

February 2010

AK L
ENGINEERING GROUP, INC.
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